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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yudeOHoMy mnpeamery "buonorus" (nmanee - Ouonorus) Ha
ypOBHE cpeaHero oOuiero oOpa3oBaHMs pa3paboTaHa Ha ocHOBe DenepanbHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumny,
dI'OC COO, Konmenmuu mnpenojaBanusi ydyeOHoro mnpenmera «buosorus» u
OCHOBHBIX MOJIOKEHHI (eepanbHoil pabouel MporpaMmMbl BOCIIUTAHHUSL.

VYuebnsiii npeamer «buonorus» yriayonéHHoro ypoBHs usydenws (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMITIOHEHTOB MpeaMeTHOU obnactu «EcrecTBeHHO-
HayuHble mpeametb». CormacHo mnonoxenusMm DPIOC COO mnpoduiibHbIE
y4eOHbIE MpPeIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennpanin  oOydeHUss Ha YypOBHE CpeaHero oOiiero oOpa3oBaHusi U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHuM IpodecCuOHaIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 STHX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OpHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHHE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/a4y, CBSI3aHHBIX C NpodopueHTanuen oOydarouMxcss W CTHUMYJUPOBAHUEM
UHTEepeca K KOHKpPETHOW 00JIaCTH Hay4YHOI'O 3HAHMs, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEN, TICUXO0JIOTUEN, CHIOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mpenMery "buosorus" naétr mpeactaBieHHE O
Henu M 3ajadax M3ydeHus yuyeOHoro mnpenmera «buosnorus» Ha yriayOonéHHOM
YPOBHE, ompeaeseT o0s3aTebHOe (MHBAPUAHTHOE) IPEAMETHOE COAECPKAHUE, Er0
CTPYKTYpUpOBaHUE MO pa3feiraM M TeMmaM, paclpeleseHre M0 Kiaccam,
PEKOMEHyeT TOCIe0BaTeIbHOCTh M3YyYEHHsS YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpolecca,
BO3pPacCTHBIX OcCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaylM30BaH MPUHLUI IPEEMCTBEHHOCTH C HW3y4Y€HHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpaszoBaHusi, Omaromaps 4YeMy MNpOCMaTpUBAETCS
HAIpaBJIEHHOCTh HA TMOCJEAYIOIlee pa3BUTHE  OMOJOTUYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TMPEACTaBICHU O 370pOBOM 00pa3ze >XKHU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUSI K OKpyKarolled mpupoaHou cpeae. B
nporpaMme o OWOJIOTHMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusty B peanuzauuu TpeboBanuit DPIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M NPEIMETHBIM pe3yjbTaTaM OOy4YeHus U B
(GOpMHpPOBAaHWK OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIBHOW  JIE€SATEILHOCTH
o0Oy4aromuxcsi M0 OCBOCHHUIO COJEpX aHUs OWOJIOTMYECKOro o0pa3oBaHMsS Ha
YPOBHE CPeJHETO 00111ero 00pa3oBaHus.

VYyebnsiii npeamer «buosnorus» Ha ypoBHE cpefaHero ooiiero o0pa3oBaHHMs
3aBeplIaeT OMOJIOTMYECKOoe 00pa3oBaHME B IIKOJIE M OpPUEHTHPOBAH Ha



paciiipeHue U yriayOsieHue 3HaHMM 00ydYaromMXCsi O >KMBOM MpUpPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTMHM W OHOJOTUU Ppa3BUTHS,
TeHETUKH, CEIECKINH, OMOTEXHOJIOTHH, SBOIIOIIMOHHOTO YYCHHS U DKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yYriIyOJIIEHHOM YpPOBHE
OPUEHTHPOBAHO HAa MOJTOTOBKY OOYYAIOIMIMXCS K MOCIEAYIOUIEMY IOTYYCHHIO
Ouonornyeckoro oOpa3oBaHWs B  By3aX W OpPraHU3alUsIX  CPEIHETO
npodeccroHanbHOr0 00pa3zoBanusa. OCHOBY €ro colepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TIONYYEHHBIX TMPH HW3YYCHHH  OOYYaIOIIHMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3ZesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TOMYYarOT pa3BUTHE. Tak,
pacimipeHbl U YriayOsneHbl OHMOJOTHYECKHE 3HAHUSA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOBEKa, OONIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTEHHO BKIFOUEHBI OMOJIOTHYECKIE CBEICHUS MPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI AJIA MOCIEAYIONIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HHTErpamus OUOJIOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYUYAIOMIUMUCS TPU U3YYCHUHU
bu3KKM, XUMHUH, reorpaduu 1 MaTEMATUKH,

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CHUCTEMHO-YPOBHEBBI W DBOJIONMOHHBIN TMOAXOABl K HW3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS JKUBBIX
CUCTEM Pa3HOI0 YPOBHSI OpraHU3alliy, 3BOJIOLNUN OPraHUYECKOro MHUpa Ha 3emile,
COXpaHEHHs OHMOJOTHYECKOro pa3HooOpasmst miaHetel. Tak, B 10 kmacce
W3yYal0TCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Onosiornu, 3MOpPHUOJIOTHH U
OUONIOrMH Pa3BUTHUS, TEHETHUKU M CEIEKIUH, OMOTEXHOJIOTHMH U CHUHTETUYECKOU
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HaHUS OO0ydaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomMuu, (usnonoruu uenoBeka. B 11 kjacce u3ydaroTcsi 3BOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYuebOnslii npeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOEHUE
oOy4aromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MAEH, TPUHILIUIIOB U MPaBUIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3sWM M OCOOEHHOCTAX KJIETKH, OpraHWu3Ma, TOIYJIAIINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIONINXCA HAYYHBIX TOCTIKEHUSX, COBPEMEHHBIX
MCCIICJIOBAHUSIX B OMOJIOTUH, TIPUKIIATHBIX aClieKTaX OMOJOTHYECKUX 3HaHWM. J{7s
pa3BUTUS U TOJACpPXKaHHUS HHTEpeca OOydarommxcs K OHOJIOTHM Hapsay Cco
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHalla B COAECPXKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WIM MHOW 00nacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJIOTHYECKUX MPOOIEM.



[enb n3yuenus yueOHoro npenmera «buonorus» Ha yriayOia€HHOM ypOBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMM >KMBBIX CHCTEM pPAa3HOTO paHra M NOpPUOOpPETEeHUE yMEHUU
UCTIOJb30BaTh ATH 3HAHUS B (POPMUPOBAHUHU HMHTEpECa K ONMpeAeNnEHHONW 00sacTu
npo(eCcCHOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OHMOJIOTHEN, WM K BBIOOpPY
y4eOHOTO 3aBEeICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOT0 00pa3oBaHUS.

JoctikeHue 1enu u3ydeHuss ydyeOHoro mnpeamera «buomorus» Ha
yriyOJI€HHOM YpOBHE 00€CIIeUnBaETCS PEIICHUEM CIIETYIONIUX 3a/1au:

OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEHIUAX, TUI0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABIIAIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MUPA; O
CTPOEHHUHU, MHOT000pa3vu M OCOOCHHOCTSAX OHOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISLMs, BU, OMOreoLeH03, Ouocdepa); 0 BbIAAIOMIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYaromMXCs C METOJaMU TO3HAHMUS KUBOW MPHUPOJBIL:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOUHOM OMOJIOTUH, HSMOPHUOJIOTUM W OHOJOTHM pa3BUTHS, TEHETUKH U
CeJeKUUU, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOrMH, MaJeOHTOJIOTHUH,
JKOJIOTMHM);  METOJAAMH  CaMOCTOSITEIBHOITO  NPOBEIEHHUS  OHOJOTMYECKHX
ucclenoBannii B Jjabopatopum W B mpupone (HaOmoIeHWe, HW3MEpeHue,
DKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHUE OOYYalOIIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO HAXOAWTbh,
aHAJIM3UPOBATh W MCIOJIB30BaTh OWMOJIOTMYECKYI0 HH(POPMALIMIO; MOJb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTMEN W CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM U COLMAJIbHO-3KOHOMMYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCJIEJACTBUS CBOEH JIE€ATEIbHOCTH I10
OTHOLIEHUIO K OKpY)Karolleil MpUpOJHON cpelie, COOCTBEHHOMY 3/I0pPOBbIO U
3[I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH U  COONIOJATh  MEpbI
npoUIaKTUKN UH(PEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia TOBEJICHUS B MPUPOAC U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYAHBIX
CUTyallMsIX MPUPOJHOTO M TEXHOTCHHOIO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayUYHbIE OTKPBITUA B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCA MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHOJIOTUH, pEIIaeMbIMH €10 IpobjieMaMHu, METOI0JIOTHen
OMOJIOTUYECKOTO UCCIIEJOBAHUS, IIPOBEJECHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAaHUM, PEeIIeHHs] OMOJIOTMYECKUX 3a/1a4, MOJIECTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOTO OTHOIIEHUSI K KUBOW TIPHUPOJIE B
LEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYpbl TOBEICHUS B  IPHUPOJIE;
WHTETPAIUNA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYalIMMUMKCS  KOMIETEHTHOCTH B pallOHAIHLHOM
MPUPOOTONL30BaHUN (COOMIO/IEHNE TPaBUJI TOBEJICHUS B MPHUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, OUOC(hEephl), COXpaHEHUU COOCTBEHHOTO 370POBbS U 3/10POBbS
OKpyXXarolmux Jojaed  (coOmroaeHuss Mep nOpoduiakTuku — 3a0o0JieBaHUMH,
obecrieueHrne OE30MACHOCTH JKHU3HEACSITCIIBHOCTH B YPE3BBIYAMHBIX CHTYAIHUIX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B IOBCEAHEBHOM JKU3HU;

CO3JaHME  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaOIIUMHUCS
VHIUBUIYaIIbHON oOpazoBaTeIbHON TPACKTOPUH, CIoCcoOCTBYOIIEH
NocJIeayoIeMy TpO(EeCCHOHATBHOMY CaMOOIPEAECICHUIO, B COOTBETCTBHHM C
WHNBUy AIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMH PETHOHA.

OO11ee YyuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWMOJIOTHMU Ha YTi1yOJIeHHOM
YpOBHE CcpeaHero obiero oopaszoBanus, coctariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 waca B HEAEMIO).

OT6op opraHu3almoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS OUOJIOTUU
OCYIIECTBISIETCS ¢ YUETOM CHenu(UKu ero CoJep)KaHWs W HAMpaBICHHOCTH Ha
IPOJOJDKEHNE  OMOJOTMYECKOTO O0pa3oBaHUS B  OpPraHU3AIMSIX CPEIHETO
po(heCCUOHATTLHOTO U BHICIIEr0 00pa3oBaHUS.

OO0s13aTeNBHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUH HA YIIIyOJIEHHOM YPOBHE
SBIIICTCS TIPOBENICHNE JTA0OPATOPHBIX WM TPAKTHYECKUX paboT. Takxke ydactue
0o0ydJaronuxcsi B BBIMOJHEHUU TPOEKTHBIX M YUEOHO-HCCIEA0BATENbCKUX PadoT,
TEMaTWKa KOTOPBIX OMpENEseTCs y4YuTeJIeM Ha OCHOBE HWMEIOIIHUXCSA
MaTePHATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Conep:xaHue mporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyapctBeHHoi utorosoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas OuoJIOTHsI — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue  HAyKd M HM3ydyaeMble  MMH  MPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE M TOWCKOBBIE HAYYHBIE HCCIECIOBAaHUS B
OMOJIOTUH.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. lIpodeccun, cszanHbie ¢ Ouwonoruel. 3HadeHUE OMOJIOTUH B
MPAaKTUYECKON JIESITENBbHOCTH YEJIOBEKA: MEAUIUHE, CEIbCKOM XO35ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJBL.

JleMoHCcTpaLumn

[Toptpets: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [apsuH,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, U. I1. 11aBnos, . . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7Kusble cuCTEeMBbI U UX U3YUYEHHE

JKuBble cuCTEMBI Kak mpenMer u3ydeHus Ouosnoruu. CBOMCTBA >KHBBIX
CHUCTEM: E€IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IIE€JIOCTHOCTb,
CJI0)KHOCTh U YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIMH,
TKAQHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuocdepHsniii. Ilporeccel, TpoUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >kMBbl€ CUCTEMBI HA Pa3HbIX YPOBHSIX OpraHU3AIINU.

N3ydeHne KUBBIX cuUcTeM. Meroasl Omosiorndeckoi Hayku. HaOmronmenwe,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3alus, Meraananus. [loudarue o 3aBUCUMON 1
He3aBUCMMOW TmiepeMeHHOW. [lnanupoBanue oskcnepumenta. IloctaHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsaTtue BHIOOPKH U €€ TIOCTOBEPHOCTD.
Pa3bpoc B Ouomormueckux maHHBIX. OTIEHKA JOCTOBEPHOCTH IMOJYYEHHBIX
pesynbTaTroB. [IpuumHBl UWCKakeHUs pe3yJIbTaTOB JKcrepumeHra. llonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBa KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YEJIOBEUECKOro opraHusma», «buoreomenos», «buocdepa», «Metombt
V3Y4YECHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  yjabopaTopHoe  OOOpYIOBaHHWE IS IIPOBCACHUS
HAOJIIOICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuE pa3aUYHBIX METOAOB IpH
V3YYECHUU KUBBIX CUCTEMY.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-(yHKIIMOHANbHA eAWHHUIIA KuBoro. Hcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEYEHBIX aToMOB, auddepeHInanbHOe
HEHTpU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue @uxcuposanHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuueckass padora «/3yyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadusi, 3yekTpodope3, audpdepeHnranbLHoe 1eHTPUGYTrUpOBaHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKU COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak pacTBOpPUTENs, pPEarcHTa, y4aCTUE€ B CTPYKTYpUPOBaHUU
KJIETKHU, TEIUIOpErysanuu. MuHepalibHble BEIleCTBA KJIETKH, UX OUOJOrhyYecKas
poJib. PONb KaATHOHOB M AaHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckne mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBOM Mosiekyibl. [lepBuunas
CTPYKTypa Oenka, MNeNnTHaHas CBA3b. BTopuyHas, TpeTUYHAas, 4YEeTBEPTUUHAs
cTpykTypbl. [enatypamus. CpoiictBa OenkoB. Kiaccupukanus Oemkos.
buonornyeckue pynkuuu 6emkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapuabl, IMCaXapuibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OOmuii TUIaH  CTpOeHHUS U (PU3MKO-XMMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH YIIIE€BOIOB.

Jlumunet. I'uapodunbHo-TuapodoOHbBIe cBOMcTBA. Kitaccudukamus munuaos.
Tpurnuuepunapl, Qocoaunuasl, BOCKH, cTepoubl. buonmornueckue QyHKIUU
aunuaoB. O0mMe CBOMCTBA OMOJIOTHYSCKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOJIYTIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxkneotunel. [Tpunnun kommiementapuoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MectoHaxoxxaeHue u ouonorndeckue pynknun JTHK.
Bunsl PHK. ®ynkuuun PHK B kiertke.

Crpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Mmoisekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®D). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONekyl. Mooeruposarnue
CMPYKMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIeKcos. Komnvromepnoli ouszaiin u
opeanuyeckul Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanumn

[Toptpetsr: JI. [lonunr, [dx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun,
®. Conrep, C. [Ipy3unep.

Huarpammbl:  «Pacnpenenenre XUMUYECKHX OBJEMEHTOB B HEXUBOMU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuognueckass TabnauIa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOIbI», «BellecTBa B cocTaBe OpraHu3moBy», «CTtpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OeNKOoBOM MoJeKybD, «CTpoeHHe MOJIEKYI
yriaeBoAoBy, «CTpoeHHe MOJEeKyad JUnuaoB», «HyKIenHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyabl ATOy.

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JlabGopaTopHasi padora «O0HapyxeHHE OCJIKOB C TOMOIIbI Ka4eCTBEHHBIX
peaKLUI».

JlaGoparopnass  paGora  «lccrmemoBaHue — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumel KIeTOK: JyKapuoTHYecKas U Mpokapuoruyeckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKU.



CtpoeHne NpoKapuoOTHYSCKOM KieTku. KieTouHas cTeHKa OaKTepuil M apXei.
Oco0OeHHOCTH CTpPOEHHsI TeTepOoTpOoHON U aBTOTPOPHON MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE IYKAPHUOTUYECKOU KJIETKHU.
[Inazmatnueckas wmemOpana (mazmanemma). CTpykTypa IIa3MaTHUYECKOU
MeMOpanbl. TpaHCTIOPT BEIIECTB Uepe3 IUIa3MaTUYECKyI0 MEeMOpaHy: MaCCUBHBIN
(muddy3us, obneruéHHas auddys3us), aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIM
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (Paronuro3. Dx3ouuTo3. KierouHas
crenka. CTpykTypa v (pyHKITMN KJIETOYHON CTEHKH PACTEHHM, TPHOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kietku. OnHoMeMOpaHHBIE OpPraHoOuAbl KIETKH: HHAOIIA3MAaTHYeCKas CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3anumocBs3b
OJIHOMEMOpaHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyJISIPHOIO PETHKYJIyMa.
Mexanusm nanpaesnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMmOpaH. [Imagkuit  (arpaHyJsIpHBIM)  DHAOIUIA3MAaTUYCCKUN
petukynym. CekperopHas ¢pyHkuusa anmaparta ['onsmku. Moougurkayus 6enkos 6
annapame ['onvoocu. Copmuposxka 6enxoe 6 annapame Ionvodxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyonn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MUTOXOHAPUM,  IJIACTHU[IBIL.
Ipoucxooscoenue mumoxonopuii u nracmuo. Cumouozcenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u Tuiactui. llepBuunsle,
BTOPUYHBIE M  CJOXHBIE  IJIACTUABl  (OTOCHHTE3UPYIOIIUX  DYKAPUOT.
XJIOpOIIACTHI, XPOMOIIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUM.

HememOpanusie opranouabl kieTku CTpoeHue M (QPYHKIIUH HEMEMOpPAHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmo.
MukpodunamenTsl. Axkmunogvle Muxkpoguramenmol. MpbllIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. Mukpotpybouku. Knerounsii
neHtp. CTpoeHuMe U JABWKEHHE KIYTHKOB M pecHHYEeK. MHUKpOTpyOOUKH
nuToria3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle 6enxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2emepoxpomamut. bemku
XpOMaTWHa — THUCTOHBL. Jlunamuxa s0epHou 00010YKU 6 Mumose. Hoepmbiil
mpauncnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JlemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
XKUBOTHOM  KieTku», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPHUW», «SAapo», «CTpoeHne NpOKAPUOTHUECKON KIETKI.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpEnapaTrbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTeprUaIbHbIX KJIETOK.

JlabopaTtopnass padora «l3ydeHue CTpOEHHUS KIETOK Pa3IMYHbIX
OpraHUu3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopHass padora «lccienoBaHue IUIa3MOJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnueckass  padora  «l3ydyeHue  [OBMKEHUA  LUTOIUIA3MbBl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccuMMISIIIMS U TUCCUMMIISILIAS — JIBE€ CTOPOHBI MeTabonn3Ma. Tumnel oOmMeHa
BEIIECTB: aBTOTPOQHBIN W TeTepoTpOHBIA. YUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OHepreruueckoe oobOecrnedeHue kietku: npespamienue ATD B
oOMeHHBbIX Tmporeccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuus pepMEeHTOB OT HEOPTaHMUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTHBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. POTOCUHTES.
Anoxcueennvlill u okcuceHuwlli omocunmes y baxkmepui. Ceemocodbuparouue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOIIIACTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas (aspl. Pomoovixanue, Cz., Cs. u CAM-munol
gdomocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BiusgHue pa3nuuHbX (HaKTOPOB
Ha CKOPOCTh (poToCcHMHTE3a. 3HaUYeHHUE (POTOCUHTESA.

XEMOCHHTE3. Pasnoo6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHbBIE
OakTepuu. 3HaUYECHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buael Opoxxenus. I[IponykTbl OpokeHHMS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIH O0JIC3HEH.

AspoOHBIe OpraHU3MBbl. Otanbl AHEPreTUYECKOIr0 oOMeHa.
[ToarotoButenbHbIi dTan. [ THKOIN3 — OECKUCIOPOIHOE PACHICTIIEHUE TITFOKO3bI.

buonornyeckoe okuciIeHUE, WA KIETOYHOE JibIXaHue. Poib MUTOXOHIpU B
npoueccax onojgornyeckoro okuciaeHus. Lluknuyeckue peakunu. OKHCIUTEIBHOE
dbochopunupoBanue. Iuepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomonmnoii ATD-cunmaszwl. IlpemmyiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTh IHEPTETHUECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumunpsases, C. H. Bunorpanckun, B. A.
Ourenbrapar, [1. Mutgem, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «POTOCHHTE3», « JHEpreTUUecKuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHME AJII IMPUTOTOBIICHUS
MIOCTOSTHHBIX ¥l BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopnass pabGora  «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UITU KaTajasbl)y.

JlabopaTtopnas pabGora «M3yueHue (HepMEHTATUBHOIO pacIICIICHUS
MIEPOKCHUIA BOJIOPOIa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHHE POIIECCOB OPOKEHUSI U TBIXAHUSD.

Tema 7. HacsiencreHnasi uHGopManus U peajn3anus eé B KJIeTKe

Peakmmuu marpuyHOro cuHTe3a. [IpUHIIUIT KOMIIEMEHTApPHOCTH B PEAKITUSIX
MaTPUYHOIO CHHTe3a. Peann3anus HacieacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpumnius — MarpuuHbli cuHTe3 PHK. IIpunumns
TPAHCKPUIIUHU: KOMIUJIEMEHTAPHOCTh, AHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBust Ounocunte3a Oenka. KoaupoBanue amuHOkKucIOT. Ponb pubocom B
ounocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHomMa y
IPOKApHOT U 3YKAPUOT. Peryisnus akTHBHOCTH T'€HOB y Mpokapuor. [ umoresa
onepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsaius oOMEHHbBIX
MPOLIECCOB B KJeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekJIeTouHbIe ()OPMBI J)KU3HU U 00JUTaTHBIC apa3uThl. CTpocHHE
IPOCTBIX U CIOXHBIX BHPYCOB, PETPOBHPYCOB, OakTeprnodaroB. KusHenHblll Yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychbie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CIINI, COVID-
19, counanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuiux maccusos («bigdatar)
CMPYKMypHuIX Ouoocudeckux 0anuvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynxyuu 6enxos. Cnocobvt 00cmasku iekapcma.



JlemoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHUYECKU KOa», «BUpyCh»,
«bakTepruodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYC».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounsiit 1ukin, ero mnepuoabnl M peryisiuua. HMutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOILIeCCOB, MpoTeKalmux B HHTepdaze. [loaroTroBka KiIeTKH K
nenenuto.  Ilpecuntetndeckuit  (MOCTMUTOTUYECKHUM), CHUHTETHYECKHH WU
NOCTCUHTETHUUECKUN (IPEMUTOTHYECKUI) epUOIbl UHTEP(a3bl.

Marpuunsbiii cunte3 JHK — permmkanus. [Ipuauuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
rariouaHeI  HabOpel  XpomocoM. ['oMomorumunbie xpoMocombl. [lonoBwie
XPOMOCOMBI.

[enenne xnerkn — wmutTo3. CTaguu MHUTO3a U MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknMHE3. bromorndeckoe 3HaYeHUE
MHUTO3a.

Perynsinus MUTOTHYECKOTO IUKIA KIeTKH. I[IporpamMmmupyemasi KieTouyHas
rubesp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHalbHAs TeHOMUKA. Mexanusmuol
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «lL{ugpposas
KaemKkay — buoungopmamuueckue mooenu QyHKYuoOHUpOBaHUsl KIemxKu.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH MK KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Pernmukanus JJTHK».

O0opynoBaHue: CBETOBOM MUKPOCKON, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKa TyKay.

JlabopaTopnass  padora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTopHas paGora «HalntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha FOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonorunyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHHUS U IKU3BHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxed, OJHOKJICTOYHBIC TPHOBI, OJHOKIECTOYHBIE
BOJOPOCIH, Apyrue npoTUcThl. KoJloHWaIbHbIE OPTaHU3MBI.



B3anMoCBsa3p 4acT€d MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTteMbl opraHoB. Opranusm Kak €IMHOE 1enoe. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHa,
MOKPOBHAs, MPOBOMSAIIAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
(yHKUMNA 1 pacoNIOKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHW >XKUBOTHBIX W 4YE€JIOBEKAa. THIBI )KMBOTHBIX TKAHEW: 3MUTEIUAIIbHAS,
COCMHUTENbHASI, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpoeHus, (QYHKIUNA U
pacnoJIOKEHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHel u
CHCTEMBI OPTaHOB XKUBOTHBIX U 4YesoBeKa. OyHKIUHA OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CkeyneTbl OJHOKJIECTOYHBIX M
MHOTOKJICTOUYHBIX XHUBOTHBIX. HapyHbli W BHYTpeHHUU ckeneT. CTpoeHHe U
THUIIBI COEIMHEHUS KOCTEU.

JIBmkeHne  opraHu3MoB. JIBHJKEHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
amM&OouIHOE, KTYTHUKOBOE, PEeCHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPONU3MBl M HACTUU. JIBH)KEHHME MHOTOKJIETOYHBIX XUBOTHBIX W YEJIOBEKA:
MbIIIeyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lornomeHue BOABI, YIJEKUCIOrO Trasa W
MHHEPAIbHBIX BEIIECTB pacTeHHsIMH. lIuTanue kUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOUHOE TNHUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAeNb
MUIIEBAPUTEIILHOIO TpakTa. llumeBapurensHble xene3bl. [lumeBapurenbHas
CHCTEMA YETIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue ;xuBOTHbIX. Juddyzus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
JKabepHoe u nérounoe apixanue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOIOIMOHHOE  YCJIO)KHEHUE CTPOECHUSI JIETKMX ITO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTeMa uvesioBeka. MeXaHu3M BEHTWISIUUHU JIETKUX y NOTHUI] U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
TpaHcriopT BelIECTB Yy JKUBOTHBIX. KpoBEHOCHass cucTtemMa U €€ OpraHbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX MW uenoBeka. Cepjie,
KPOBEHOCHBIE COCYJbl M KpoBb. Kpyru xpoBooOpaiiieHusl. IBOJIOIHUOHHBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
CEepAlA U €€ PETYIISALHUS.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokparuTenbHble Bakyoiau. Opranbl BbiaenaeHus. DunbTpanus,
CeKpelusl 1 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl PA0OThl OPTaHOB BBIJCICHUS.
CBsI3b NOJIOCTH TeJIa C KPOBEHOCHOW W BBIAEIUTEIIBHON CUCTEMaMU. BoliesieHue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHue M QyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTEepHii M ULUCThl MNPOCTEMINMX. 3auUTa Yy MHOTOKJIETOYHBIX PAacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMUYECKOW 3aIUThI. DUTOHIUIBI.

3amyra 'y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NpPOU3BOJHBIE.
3amura opranusma oT OojesHell. UMMmyHHast cuctema denoBeka. KieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaéHHBIH W NpUOOPETEHHBIN crnenupuyecKui
UMMYyHUTET. Teopus KiIOHaJIbHO-ceneKkTuBHOro ummynurera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocniasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumMocTp ¥ peryisiuss 'y OpraHu3MoB. PazgpaxumocTts Yy
OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PazgpaxumMocTe W peryisimus y
pacteHuid. PocToBbIE BelIECTBAa U X 3HAUEHUE.

HepBHast cucremMa u peduieKTOpHAss peryisiius y S>KUBOTHBIX. HepBHas
cucTteMa M €€ OTIelbl. DBOJIOIUOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX »KMBOTHBIX. Pedrexc u
pednexkTopHas nyra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YKMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPHUHHOM CHUCTEMbI M HMX TOPMOHBI. JleliCTBME TOPMOHOB.
B3auMocBs3bp HEpBHOW UM SHIOKPUHHOW cucTeM. [ unoTtamamo-runodusapHas
cUCTEMA.

JdemoHcTpanumn

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIC BOJOPOCHH», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHUID,
«CucrtemMbl  OpPraHOB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHE
HaceKkoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue crTedis,
«CTpoeHue JHUCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpleyHas  cucTteMay,
«BpiaenurenbHas cucrteMa», «OHIAOKpPUHHAsA cucrtema», «CTpOEHHE MBIIIIbDY,
«Mmmynurer»,  «KunmeyHononoctHele», «CxeMa  NHTaHUSA  PACTEHUN»,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIpBDY,
«CtpoeHne mna”Hapumn», «BHyTpeHHee cTpoeHHe N0KJIeBOro 4epss», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas ~— cucrtema
npecMbeikaromuxcs»,  «HepBHag  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnaparhl OJIHOKIETOYHBIX
OpraHu3MOB, MHUKpPONpENaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUHU
HACEKOMBIX, HUTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUM, repOapuu
pacTEHUl pa3HBIX OTHENOB, BJIAXHBIE MpENapaTtbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEeJIOBEKa,
000pyOBaHuE ISl AEMOHCTPAIMU TIOYBEHHOTO ¥ BO3/IYIITHOTO MUTAHUS PACTEHUN,
pacuieruieHus Kpaxmasa U 0eKoB Mo iedcTBreM (GepMEHTOB, 000pyA0BaHHUE IS
JIEMOHCTPAIIUU OIBITOB O U3MEPEHUIO KUZHEHHOM EMKOCTHU JIETKUX, MEXaHU3Ma
JBIXaTeNIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEel paCTEHHI.

JlaGopaTopHasi pabora «/3ydueHre TKaHE# )KUBOTHBIX).

JlabopaTopHasi padora «l/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecronoe (BKJIOYas BEreTaTMBHOE) U
nmoysioBoe. Buael  Oecrmosioro  pa3MHOXEHHUS:  IMOYKOBAaHUE,  CHOPYJISITHS,
dbparMenTanus, KJIOHUPOBaHUE.

[TonoBoe pa3zmHoxkeHue. IlonoBble KIeTKW, Wik rametrsl. Meio3. Craauu
Mmeio3a. [ToBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornueckuii cMbICi
M€i03a W TOJOBOro mpouecca. Melo3 W €ro MecTo B KU3HCHHOM IIHMKIIE
OpTraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameTorenes y »KuBOTHBIX. [10710BbBIE XKeETE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaTtorenes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OnnonoTBOopeHHe U AMOPUOHATIBHOE pa3BUTHUE KUBOTHBIX. (CHocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuyanibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgoecenos u moodenu mopghoeenesza. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoonenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apOJbIIIEBbIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BJIUSIHUE 4YacTeil pa3BUBAIOIIErOCs 3apojbllia (3MOpPUOHANbHAs WMHIYKLIHS).
3akjagka TUIaHA CTPOCHUS KUBOTHOTO KaK PE3yjiabTaT HEpapXUUECKHUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHOHANIBHOE pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpY:KalOUIEH CpeIbl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHblii nepuoa. Ilpsamoe wu
HempsMoe pasButue. PaszButue ¢ MeraMopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JUBOTHBIX. bBHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHHE B NpUpoJe. THUmbl pocrta KUBOTHBIX. DAKTOPHI
pEryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA
y KUBOTHBIX U 4esnoBeka. [lepuoibpl oHTOreHe3a yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTMYECKUE TPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
KU3HCHHOM IMKJIe pacTeHuil. (OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. [[BoiiHOe OIJI0IOTBOpPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHU.

MexaHu3Mbl peryJisaluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersl: C. I'. HaBammn, X. llneman.

Tabmuiel u cxembl: «BereratuBHoe pa3MHOXKEeHHE», «THUIBI Oecroyioro
pa3sMHOXEHUD», «Pa3MHOXEHUE XJIaMHIAOMOHAAb», «Pa3MHOMXEHHE 3BIIIECHBD»,
«Pa3MHOXeHHEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWLEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHes3ayn, «lIpsmoe u
HENpsAMOE pa3BuTue», «Pa3Butme wMauckoro xyka», «Pa3Butue capaHum»,
«Pa3zBuTne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTECHUIY,
«CTpoeHHe CeMsH OJHOMOJIBHBIX U ABYJOJBHBIX PAaCTECHUI, «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKWM3HEHHBIM OHKIT MXa», <«KW3HEHHBIM  IUKI
MManOPOTHUKA», « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHUE: CBETOBOM MHUKPOCKON, MHUKpPOIMpEnaparhl SUINEKIETOK U
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JIATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbisBIEHHME NPU3HAKOB CXOJICTBA 3apOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICHIUX
pPacCTEHHUID.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne @pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonsiioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kaprieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI TUHUSA, THOPUJIbI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: TUOPUAOJIOTUYECKUN,  IUTOJOTHUYECCKUH,
MOJIEKYISIPHO-TE€HETUUECKUA.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kombnos, H. 1.
Basunos, A. H. benozepckuii, I'. /[. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnasi padora «Jlpo3oduia Kak OOBEKT T'€HETUUYECKUX
WCCIICIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKkoH
eMHO00pa3us THOPUIOB MEepBOTO MoKoiaeHus. [IpaBuio nomunupoBanus. Bropoii
3aKkOH MeHaenss — 3aKOH pacUISIUICHUs MPU3HAKOB. L[[UTOJIOrMYecKre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YUCTOTHI raMeT.

AHanuzupytouiee ckpemnBanue. [[poMexxyTouHbId XapakTep HacleqOBaHMUS.
Pacmieruienne npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  NIPU3HAKOB. [lutonoruueckue  OCHOBBI  JTUTUOPHUIHOTO
CKpPEIIMBAHUA.

Cuernennoe HaciieqoBanue mpusHakoB. Paboter T. Moprana. CremnneHHoe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHas
TE€OpHs HACIECTBEHHOCTH.

['enernka noma. XpOMOCOMHBIN MEXaHU3M OINPEACIEHUS M0JIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TE€TEPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprusHaKkoB, CLENJIEHHBIX C ITOJIOM.

['eHoTum Kak 1enocTHas cucrtema. [enoTponust — MHOXKECTBEHHOE ICHCTBHUE
reHa. MHOXECTBEHHBIN ayienu3M. B3auMoneicTBue HeauleNbHbIX TI'€HOB.
KommiementaprHocTs. Onucras. [lonmumepuns.

['eHeTHUECKMIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEIIOBEKA, a
TaKkkKe (PU3NOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35MH — MHUKpOOHMOM». ['€HeTHMYeCKHE acCMeKThbl KOHTPOJISI U
M3MEHEHHUSI HACJIeICTBEHHON MH(POPMAITUU B MOKOJECHUSIX KIETOK U OPTaHU3MOB.

JlemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuier u cxemsl: «llepBblit U BTOpoit 3aKoHBI Menaens», « Tpetuiil 3akoH
Menpens», «AHaIM3MpYyIOLIEEe CKpelMBaHue», «HemoiHoe aOMUHUPOBaHUEY,
«CUeIUIeHHOE HacJeOBaHUE NPU3HAKOB Yy Jpo3oduibly, «l'eHeThka moJiay,



«Kapnotunn  uvemoBeka», «Kapuotun npozodumnb», «Kapuotum nOTHIED,
«MHOKECTBEHHBIN AJUIEIIN3M», «B3auMOoIeiCTBUE TEHOBY.

O6opynoBaHue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUJIOB TEPBOrO TOKOJEHUS M pacUICIUVICHUs MNPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb I
JIEMOHCTPAllUM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

IIpakTnueckas  padora  «l3ydeHume  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA y APO30DUITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (EHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBCHHASI.

MonudukanuonHas u3MeHUYUBOCTh. Ponb cpeasl B (popmupoBaHuuU
MOAU(PUKALMOHHON M3MeHuMBocTH. HopMa peaknuu npusHaka. BapuarnnoHHbIN
psa u BapuauvoHHas Kpusas (B. Moranncen). CpolicTBa MOAu(pUKaIMOHHOW
V3MEHUYHMBOCTH.

['eHOTHUNIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Bunbl reHOTUTIMYECKON M3MEHUMBOCTH: KOMOUHATUBHAS, MYTaIlMOHHAS.

KomOuHaTuBHAas M3MEHYMBOCTH. Mel03 M MOJOBOM TPOIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJTHOTO BUIA.

MyTtanuoHHass HW3MEHYMBOCTb. BuUIBl MyTalMii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUPOBaHHbIE MyTauuu. SaepHbsle U
HUTOILIa3MaTuyeckue myTtanuv. CoMaTUYeCKUE W TMOJOBble MyTaluuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuil. MyTareHbl ¥ WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOT'O TMpOIecca. 3aKOH TOMOJIOTUYECKHX pSAJIOB B
HacienctBeHHoi u3MenuunBoctu (H.W. BaBuios). BuesnepHas n3MeHYHMBOCTH U
HACJIEICTBEHHOCT.

Dnueenemuka U INUCEHOMUKA, pPOJb  DNUSEHEMUYECKUX (HaKkmopos &
HAc1e008aHUU U USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuiios.

Tabmuubr u  cxembl: «Buabl u3MeHuuBocTH», «MoaudukamoHHas
U3MEHYUBOCTHY, «KomMmOunHaTnBHAsS U3MEHYHUBOCTLY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YEI0BEeKay, « Bumbl myTammiiy.



O6opynoBaHue: XMBbIE W TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PacTCHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHYMBOCTH. [locTpoeHWe BapWalMOHHOTO psAga U
BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytamuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTnKka 4yesioBeKa

Kapuotun denoBeka. MexayHapoaHas IporpamMma HUCCIEIOBAHUS T€HOMA
yenoBeKa. Meronbl  M3y4eHMsT T€HETHKH  YEJOBEKa: T'E€HEAJIOTHYECKHUM,
OJIM3HEIIOBBIH, UTOT€HETUYECKHIA, HNOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MMOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUNMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHble 3a00JieBaHUS YellOBEeKa. [ €HHbIE U XpPOMOCOMHBIE
0oje3HM dYenoBeKa. bolle3HM C HACIENCTBEHHOW MPENpacoyiOKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU F'€HETUYECKUX
3a0o0sieBaHUI uesoBeka. MeauKo-reHeTuYecKoe KOHCYJbThpoBaHue. CTBOJIOBbBIE
KJIETKH. [[OHSATHE «T€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCICIOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckre (akTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3rUecKOMy U XMMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karolien cpeapl. ['eHeTnyeckas
MPEPACTIONOKEHHOCTD YETOBEKA K MATOJIOTUSIM.

JdemoHcTpanumn

Tabnuiel u cxembl: «Kapuotun uenoBekay, «MeToJabl U3YUEHUS] TE€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKAY.

IIpakTueckas padora «CocTaBlIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JloMecTukanuss W celeKuus. 3apoKJCHUE CEJNEKIUU U JIOMECTHUKAIIU.
VYuenne H. WM. BaBunmoBa o IleHTpax mnOpoucX0oXAEHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHUil. PoJb ceneknuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*KuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIJ0B B
HacjaeACTBeHHOM wu3MeHuuBoctu H. 1. BaBujoBa, ero 3HaueHue JJIsl
CEJIEKIMOHHOU paboTBhI.

Meroasl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM U
VHIUBUYaJbHBIN. DTamnel KOMOWHAIIMOHHON CCJICKIIUH. HUcnbiTanue
npou3BOAMUTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTHIY C MOMOIIBIO OLIEHKH
(deHoTHna NOTOMCTBA U OTOOP IO TEHOTUITY ¢ nmoMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PaanannroHHbIN 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOOB
pexkoMOuHanTHbIX JIHK 17151 mosmydenust iCXOAHOTo MaTepuaa ajisi CelIeKIIUU.

[Tonyuenune MTOJTUILIIOUIOB. BnyTtpusunosas ruopUaAN3aIIus.
biu3koponcTBeHHOe  cKpemuBaHue, WiM  MHOpuauHr.  HeponctBeHHoe
CKpeulMBaHue, wid aytOopuauHr. I'erepo3uc u ero npuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas ruOpuamnszauus. [Ipeogonenue Oecrionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTCHUM U JKUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre M W3y4YEeHUE T€HETHYECKUX PECYPCOB KYJbTYPHBIX PACTCHHU U
UX JUKAX pOAMYEd N1 CO3/MaHMsl HOBBIX COPTOB H  THOPHUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpanwenue u  YnpaejieHue
2eHemUYeCcKUMU pecypcamul CeilbCKOXO03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVYUeHUs CYyuecmayiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoogulx uoeti U nepcneKmusHbIX MexHo102Ull.

JdeMoHCTpanuu

[Toptpersi: H. 1. Baunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuirel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIECHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIZIOB B HACJIEACTBEHHOW M3MEHUYHBOCTHY,
«Metonasl cenexkummny, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIIHUX KUBOTHBIX).

JlabopaTopHnasi padora «/3yueHrne METO/IOB CEJIEKIIMU PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHKCHHSI CEJIEKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, MIJIEMEHHYO bepmy,
COPTOMCHIBITATENBHBI y4acTOK, B TEIUIMYHOE XO34KMCTBO, B JIaDOpaTOpHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HMCHOJb3yEeMble B OHMOTEXHOJOTHM, — KJIETOYHbIE M TKAHEBBIE
KYJIBTYPHI, MHKPOOPTAHU3MBI, ux XapaKTEPUCTHKA. TpagumonHnas
OMOTEXHOJIOTHS:  XJIEOOMEUeHHe, TMOJYyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BuHONenne. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHUECKUX
TexHoyoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3aHue TEXHOJOIMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUsI TEHOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOIINECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.



Knerounass unxeHepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUH U
#uBOTHBIX. KpuoGanku. Comaruyeckas THOpUAM3aLUg W  COMATHYECKUN
sMOpuorene3. lcronbp3oBaHue ramioujoB B CeJleKUUU pacTteHuil. llonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIus
AMIEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonoeuu 0300p08JIeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMoCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHCcTpyHupoBanue pekomOouHantHbIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHus H  NEepPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXKEHEPUHU.
DKOJIOTUYECKHE U TUYECKUE MPOOJIEMbI T€HHON MH)XEHEPHUU.

Menumuackue ouotexnonoruu. [loctrenomuas uudposas menuuuna. I11P-
JMArHocThKa. MeTaOoJIOMHBIN aHalnu3, TeHOUEHTPUYECKUM aHaliu3 MpoTeoMa
YeJjoBeKa IS OLIEHKM COCTOSIHUSA €ro 370poBbs. Mcmonp30BaHME CTBOJIOBBIX
kieTtok. TapretHas Tepanus paka. 3D-OumoumkeHepuss nisi  pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHHUS KOMIUJIEKCHBIX
TKaHEH COYETAaHWEM TEXHOJOTHI TPEXMEPHOro OMONMpUHTHMHIrA U ckaddosaunra
JUISL PEILIEHUS 3a/1a4 [IEPCOHATN3UPOBAHHON MEIULINHBI.

Co3manue BEKTOPHBIX BaKIMH C LEIbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT BOo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢bynkunonuposanuss PHK-conepskamux BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMAacCHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanumn

Tabnuubl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJICTBEY, «KileTouHas nnxxeHepus», «['eHHass HHXXEHEPUs».

JlabopaTtopnas padora «3yyeHue o0bEKTOB OMOTEXHOIOT .

IIpakTuueckas padora «llomydeHrne MOJTOYHOKUCIBIX TPOLYKTOBY.

JKekypcusi «bUOTEXHOJNOTHMA — BaKHEWINasi MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTRO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
onosioruu

OpomonmonHas teopuss Y. JlapBuna. Ilpennocelnky BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 Hay4dHas aearenbHocTh Y. JlapBuHa.

JIBrKy1ue cuiibl 3BoJonKU BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXEHHUST OpPraHU3MOB, HACJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cunrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
teopust dBoitouuu. CoBpeMeHHas JBONIONMOHHAs  Ouojorus. 3HauyeHUe
ABOJIIOIIMOHHON T€OopuU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTUHBI MUpAa.

JleMoHCTpaLuu

[Toptpersr: Apucrorens, K. JIuanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepukos, 1. U. HImansraysen, Ix. Xongein, . K.
benses.

Tabmuier u  cxembl: «Cucrema xuBoit mpuponbl (1o K. Jlunnero)y,
«Jlecthuna >xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HoOpMUPOBAHHS
MPUCTIOCOOJICHNA Yy pacTeHnii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapmipyta nyremectBus Y. lapsuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHuoroobpasue KyiabTYpHBIX (PopM
KanycTbl», «[lopobl TOMaIIHUX JKUBOTHBIX», «CXxemMa 00pa30BaHUsI HOBBIX BHUIOB
(mo Y. [HapBuny)», «Cxema COOTHOWIEHUS [JBIMXKYIIUX CHJ 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonynsauus Kak 3JIeMEHTapHas eIWHULA 3BOJOLUH. COBPEMEHHBIE METO/IbI
OIIEHKM TE€HETHYECKOT0 pPa3HOooOpa3us W CTPYKTypbl mnonyisiui. M3meHenue
reHooH/la TOMYJSIUMKM KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHerudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

OnemenTapHbie (HAKTOPHI (IBMXKYIIUE CHUJIbI) HBOJIOIUU. MyTalmOHHBIHI
nporiecc. KomOuHathBHas u3MeHUYHMBOCTh. [lpelid reHoB — ciyuaiiHble
HEHAIpaBJ€HHbIE MW3MEHEHMs 4YacToT ajiened B mnonymauusx. Oddexr
ocHOBatTensd. Ipgexm Oymoviiounoco opaviuka. CHUdCEHUE 2eHemUYecK020
pasrnoobpazusi: npuuunsl u cieocmeus. llposenenue s¢gpghexma Opetigha 2enos 6
oonvwux U manvlx  nonynayusx.  Mwurpamuu.  M3omsamus  TOMyJISIH:
reorpaduueckas (mpocTpaHCTBEHHAas), Ouonornyeckas (penpoayKTUBHAs).

EctecTBeHHbIl 0TOOp — HamnpaBigomuil Qakrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JIBIXKYIIUM, CTAaOMJIM3UPYIOLIMNA,  pa3pblBAIOLIUN
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HMKHOBEHHE M HBOJIOIUS COIUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHue — mpucrnocoOieHud y  opraHu3MoB.  Apomopdo3sl U
uanoananrtanuu. [Ipumepsl mpucnocobieHnid y opranu3mMoB: MOP(HOIOTHIECKHE,
dbusnonornyeckue,  OWMOXUMHUYECKHe,  ToBeAeHUeckrne.  OTHOCUTEIHHOCTH
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CcTpyKkTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpoOdBOMIONMK. M3omsiums — kimoueBoit gaxtop BupooOpazoBanus. I[lytu u
CITOCOOBI BUJI000pa30BaHMUS: ajyuionaTpuyecKoe (reorpaduueckoe),



CHUMITATPUUYECKOE (?KOJ0THUYECKOE), «MT'HOBEHHOE) (monumIonU3aIusl,
ruOpuau3anus). JJIMTeTbHOCTh BOJIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONMIONMOHHOW OHOJOrMM B  pa3padOTKE Hay4YHbBIX METOOB
COXpaHeHusl OuopazHoo0Opazuss. MUKPOIBOIONUS U KOIBOJIIOIHUS MApa3uTOB U UX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUS YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JdemoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasT W3MEHYUBOCThHY, «llomymsimonHas
CTPYKTypa Buaa», «Cxema MnposiBJeHusl 3akoHa Xapau—BaiinOepray, «JBuxyiiue
CWJIBI ABOJIOIUNY, «DKOJOTHYECKass M30JSUA MOMYJISIUI ceBaHCKOU (openmny,
«l'eorpadmueckass M3OJSLUS  JUCTBEHHULBI CUOMPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
NeHCTBHUSL €CTECTBEHHOro oTOopa», «®PopMbl OOpHOBI 3a CyIIECTBOBaHHEY,
«npycTpuanbHbeiil Menanu3My», «KuBble uckomnaemeie», «[[oKpoBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaaromas OKpacka AKUBOTHBIX»,
«Dusmnosornueckue ananrauun», «llpucrnocoOIeHHOCTH OpPraHu3sMoB U €€
OTHOCUTENBHOCTHY», «Kpurepun Bupa», «Buael-nBoiinukn», «CTpyKTypa BuAa B
npupone», «Crnocodsl BuaooOpazoBanus», «l'eorpapuueckoe BUI00Opa3oBaHUE
TpEX BUAOB JAHIBIIICH», «IKOJIOTMUECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«ITonurmonel pactreHuit», «KamycTHo-peneuHbii THOPUIY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUI U
3BEpel C MpUMepaMy Pa3IMYHBIX TPHUCTOCOOJICHHIA, dYydelia TNTHI] U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMU CIIOCOOAMH.

JlabopaTtopnas paGora «BblsiBIeHHEe H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIAY.

JlabopaTtopnass  paGora  «llpucnocoOienuss  OpraHu3sMOB U UX
OTHOCHUTEJIBbHAS 1[EJIECO00PAZHOCTHY.

JlabopaTtopnasi padora «CpaBHeHHE BHUJOB 10 MOP(}OIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJbTarbl

Metonbl  M3ydeHHs  Makpo3BoJOLMHM. [laneoHTonOrmyeckue  MeTOJbl
u3ydyeHus osBoiouuu. Ilepexomnsie QopmMbl U (QUIOT€HETHYECKHE Psbl
OpraHU3MOB.

buoreorpapuueckue Metoapl uzydeHus sBoitrouuud. CpaBHeHUE (IOpHl U
dbayHbl MaTEpUKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emuau. Bumabl-
SHIEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI M3yUCHUS
HBONIOLMH. ['€HETHYEeCKHME MEXAHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOSABJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOTHYHBIE W  AHAJOTHYHBIE  OPTaHBbI.
PynumenTtapusie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHYECKHE M  MaTeMaTUYeCKUe  METOJbl  M3YYEHUs  DSBOJIOIUHU.
['omonornunabie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MyTaIlUX U SBOJIOINS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBUiia) SBOJMIONUU. [Ipunyun cmenvl yHKyuil.
HeobpatumocTs sBomonmnu. AfanTuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIUAH.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuupbl U cxembl: «DWIOT€HETUUYECKUI s JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Puanopure»,  «CeMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«Penukth», «HavanpHbie cTaguu SMOPHUOHATBLHOIO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHBIE
HaIPaBIICHUS BOTIOIUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KH TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIITUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HaydHbple TrUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
nancrepmusi. JloHayyHble TIPEICTAaBICHUS O 3apPOKJICHUU KU3HU (KPEalMOHU3M).
['MnoTe3a MOCTOSSHHOTO CaMO3apOXKACHHUS KU3HU U €€ OIpoBepkeHue onbiTamu O.
Penu, JI. Cnannanuanwu, JI. [Tactepa. [IpoucxoxaeHue sxM3HU U aCTPOOUOIOTHS.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU 3BOJIIOLUH. [ImanerapHas
(reojoruyeckasi) JBOJIONMSA. XHUMHYECKas OHBOIIONMSI. AOHOTCHHBIM CHHTE3
OopraHnueckux BemniecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas rtunoteza A. .
OmnapuHa, runotes3a nepBuyHoOro OynsoHa J[x. XomnaeitHa, reHeTuuecKkas rurnoresa
I'. Ménnepa. PubGoszumsbr (T. Uek) m rumorteza «wmmpa PHK» VY. T'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUctopuss 3emum u meroabl €€ wu3ydyeHus. lckomaemble OpraHUYeCcKHe
ocrarku. ['eoxpoHosnorus u e€ wmeroabl. OTHOcUTENbHAsE U aOCONIOTHAs
reoxpoHosiorusi. ['eoxpoHosiorudyeckast mKasa: 30Hbl, 3Pbl, IEPUOIbI, STOXHU.



HavaneHble 5Tanbl OpraHM4ecKod HBOJIONMU. [losiBIIEHHE H 3BOIIOLUS
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboian3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKU KaK aHaJIOr MEepBbIX HAa 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHuOTHI.

[TpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOLUOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOUUU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacteHnii. Bwixox pacreHnii Ha cymry. llosBiieHMe CIOPOBBIX pPacTEeHHU U
3aBoeBaHue uMH cymd. CemeHHble pacTeHus. IIpoHcxokIeHHe LBETKOBBIX
pacTEeHUM.

OCHOBHbIE 3Tanbl HBOJIIOLMUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBJIEHHUE COBPEMEHHBIX
TUnoB. llepBbie XOpnoBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxknenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKOTMHUTAIONINX U
ntul. [lpuHnun kmoueBoro apomopgoza. OcBoeHue O€CO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasputre xu3HM Ha 3emie IO 3paM W IEpUoJaM: apxeu, IMPOTEPO30W,
najgeo3ou, Me3030M, KailHo30il. OOmas XapakTepHCTHKa KJIMMara U
reOJIOTHYECKUX IpoLeccoB. llosBieHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIUSHHUE HAa Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHE KPHU3UCHI Mpouuioro. IIpuuuHer u
CIEACTBHS MAacCOBBIX BbIMUpaHW. COBPEMEHHBIN SKOJOTMYECKUA KPHU3HUC, E€r0
ocobennocTtH. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cUCTeMa OpraHuYeckoro mupa. I[IpuHIunel Kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meununkos, A. U.
OmnapuHn, k. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
W3YUYEHHIO CaMO3apoKIeHMs XKu3Hu», «Cxema ombita C. Mmuepa, I'. FOpwmy,
«JTampl  HEOPraHWYECKOW  JBOJIOLUN»,  «[ €OXpOHOJIIOrMYeCcKass  HIKaJIay,
«HauanpHble 3Tanbl OPraHUYecKor 3BONMIOLUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema XUBOW mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHmit», «Punnodute, «OIHOKIETOUYHBIE BOAOPOCIHNY,
«MHoroksierounsle Bogopocin», «Mxu», «llamoporHukn», «l osoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
mMupa», «Apomop¢o3sl KHUBOTHBIX», «lIpocreiimme», «KuieunonomocTHbIey,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltuupy, «Milekonurtaromme», «Pa3BuThe XuU3HH B
apXerucKkou 3pey», «Pa3BUTHE KU3HU B NMPOTEPO3OUCKOMN dpey», «Pa3BuTHE KU3HU B
[1aJIE030MCKOU 3pe», «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs: CUCTEMA OPraHUYECKOTO MUPay.

OO6opynoBaHue: repOapuu pacTEHUM pPa3IUYHBIX OTAEJIOB, KOJUICKIUU
HACEKOMBIX, BIIAYKHbBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, YydYela NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBbIX, MYJISDKM OpPraHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saGopatopHasi  padora «MojenupoBaHUE ~— ONBITOB
Musiepa—tOpu 1o u3ydeHuto abMOreHHOro CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NEPBUYHON aTMOChepe».

JlaGoparopnass padora «/3ydyeHue M ONMCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEH CTPOCHUS pacTeHUI
Pa3HBIX OTAEIIOBY.

IIpakTuuyeckas padora «l/3yueHne ocoOOEHHOCTENH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3zgensl 1 3aaa4n aHTpONOJIOTUH. METO/Ibl aHTPOMOJIOT U H.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOXKJICHUM 4elIOBeKa. Penurnosnbie
B033peHUs. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO 4ENOBEKA C )KMBOTHBIMU. CUCTEMATHYECKOE ITOJI0KEHHUE YEIIOBEKA.
CBugeTenbcTBA  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPUOIOTHYECKHE, (bu3n0I0r0-0MOXMMUYECKHE,
noBesieHueckue. OTan4us 4enoBeKa OT )KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAILHOMU
CHUCTEMBL.

JBxymue cuiibl ((pakTOphl) aHTPOTIOTeHe3a: OMOJIOTHIYECKUE, COIHAIIbHBIC.
CooTHolIeHNE OMOJIOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PanHue 4venoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTH/IBI — OOIIME MPEIKH YEI0BEKOOOPa3HbIX 00€3bsIH U
Moied. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIIOAEH. UeloBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBek NpsMOXOASAIINNA U MEPBBIA BBIXOJ JIKOJIEH
3a mpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  00mMMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJOBEKAa U YEJIOBEKa pa3yMHOro. YeaoBeK HeaHIepTalbCKU
KAaK BHUJ JIIOJIEH XOJOAHOrO Kiaumara. YenoBeKk pa3yMHBId COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmipeaenamMu AQpUKH.
[TasieoreneTrka v rajieOreHOMHUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISITUSX
yesioBeka. MyTalMOHHBIN Tipouiecc U noiaumopdusm. I[lonmynsinroHHBIE BOJHBI,
npeid reHoB, mMurpaius U «dPGEeKT oCHOBATENS» B MOMYJIAIUSAX COBPEMEHHOIO
YeJI0BEKa.

Yenoseueckne pacel. Ilonstne o pace. bompmme pacel: eBporeonHast
(eBpasmiickasi),  aBCTpaJO-HETpOUJHAs  (PKBAaTOpUaibHAas),  MOHTOJOHIHAS
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs YelOBeKa IO IUIaHETe.
EnuncTBo  4yenmoBeweckux  pac. HaydHas  HecoCTOSATENBHOCTH — pacHu3Ma.
[TprcnocoONIEHHOCTh YEIOBEKa K pa3HbIM YCJIOBHSM OKPY>KAIOIIEH Cpensbl.
Brnusane reorpaduyeckoit cpeasl W apeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPONOJIOTHS W MaJ€0aHTPOIOJIOTHs
YeJIOBEUECKUX NOMyJsiuuid. buocounanbHble HCCIENOBaHUS MPUPOABI YETOBEKA.
HccnenoBanue KOBOMIONUH OMOJIOTHYECKOTO U COLIMAIBLHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «[ 0JJIOBHOM MO3T YeTOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiAHb», «CKeleT 4YelloBeKa M CKEJeT IIMMIIaH3e»,
«PynuMeHTBI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOMIOTEHE3a», « DBOJIFOIIMOHHOE
JIpEBO  4eJoBeKa», «ABcTpajmonutTek», «UYenoBek  ymenslit», «Yenosek
npsaMoOXoAsaIIMiDy, «JleHrucoBckuit uenoBek» «Heanaepranbiby, « KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarbl IBOJIIOLIMH YETOBEKa», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHENOCTeH, NPEeAMETOB MaTepualbHOU
KyJIbTYpbl ~TPEAKOB 4YeloBeKa, penpoaykiuu (pororpadum) KaptuH ¢
MU(DOTOTHIECKUMU W OMOJNEHCKUMH CIOKETaMH TPOMCXOXKICHHS YEeIOBEKa,
dboTorpaduu Haxo/I0K UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YejgoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YeJIOBeKa M KHUCTU
HIMMIIaH3€, MOJEJIM TOPCa MPEAKOB YETIOBEKa.

Jlabopatopnas padGora «/3ydyeHne o0COOCHHOCTEH CTpOEHUs CKeJeTa
4eJI0BEKa, CBS3aHHBIX C MPSMOXO0KICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTallil 4eJTOBEKay.

Tema 6. Jxosorus — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJOPraHM3MEHHbIX CHCTEM C OKPY Kaloulei cpeaoi

3apokieHne u pa3BuThe dKojoruu B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. Ceepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sK070ruu. CBsI3b 3KOJIOTUHU C APYTUMHU HayKaMHu.



Metoasl skonoruu. [losneBble HaOmoneHUsA. DKCIEPUMEHTHI B 3KOJIOTHUU:
OpUpOAHbIE U JlabopaTopHble. MoJenupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKpY>Karollen Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aIbHBIN.

3HAYCHWE OSKOJIOTMYECKHX 3HAHWW JUISl  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3E€M 4YesnoBedecTBa ¢ mpupogor. PopmupoBaHue
HKOJIOTHYECKOM KYJIbTYpPBbI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHCTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencmn, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3genbl skomorum», «MeToabl sKoyorumy», «Cxema
MOHHUTOPHHTIA OKPYKAIOIIEH CPEIBL».

JlabopaTopHast padora «3yuenue METO/I0B JKOJIOTUYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

Okonoruueckue (GakTopbl U 3aKOHOMEPHOCTH UX AericTtBud. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mme
3aKOHOMEPHOCTH AEHCTBUS 3Kojornueckux Qakropos. IIpaBmio munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AlGuoTtnueckue ¢aktopel. CBeT Kak 3Komorudeckuii dakrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHWU3Mbl. DKOJOTHYECKHE TPYIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOWIEHWIO K cBeTy. CHrHaimbHas pojb CBETA.
doTonepruoau3M.

Temmneparypa kak skonorudeckuii (axrtop. JleiicTBue TemmepaTypsl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocth kak skonorudeckuid ¢akrtop. IlpucnocobnenHuss pacteHuilt k
nojJiep >KaHu0 BoJHOro Oananca. Knaccudukanus pacTeHUH MO OTHOLICHHUIO K
Boze. [IpucrnocoOneHus )KUBOTHBIX K MN3BMEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rJyOMHHAasT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
O0COOEHHOCTH cpea oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hble pUTMBL. [Ipucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kuznennsle Qopmbl opranusmoB. IloHsTne o Ku3HEHHOW (Qopme.
Xuznennsie popMbI pacTeHUN: AepEBbs, KyCTAPHUKH, KyCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJAHOJNIETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOHOHTHI,
re0OHOHTHI, a3pOOHMOHTEI. OCOOCHHOCTH CTPOCHMS M 00pa3a JKU3HH.

buotnueckue (bakTopHI. Bunbr OMOTHUYECKUX B3aUMOJECUCTBUM:
KOHKYPEHIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTYyaju3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHnuecTBO). HeTpoduueckue
B3auMojielicTBUs  (Tommueckue, (Qopudeckue, (pabpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHCcTpaLumn

Tabmumbsl u cxembl: «Okonoruyeckue (axkTopsr», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYMIbI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIOKpOBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC >XUBOTHBIE», «Du3noNOrnyeckue ajaanrtanuu
KUBOTHBIX», «Cpenbl OOUTaHHMS OpPraHU3MOBY», «DBHOJOTMYECKUE PUTMBDY,
«KusHnennole  (opmbl  pacTeHuir», <« Ku3HEHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa IMHUPOKOIUCTBEHHOTO JIECay, « IKOCHCTEMA XBOMHOrO Jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KomMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3jIUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOHBBIX,
TEHENMIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUsI, repOapuy U KOJJIEKIUU TETJIONI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pAaCTEHUM, Uyuena MTUIl U 3Bepell, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduTaMm, kcepoduram, Me3opuTam, KOMHATHbIE
pacTeHus] JaHHBIX PYII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repO0apuu M KOJUIEKIIMM pACTEHWH U OSKUBOTHBIX, OOJQJAIONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, repbapuu u
KOJUIEKI[UM PACTEHMM M >KUBOTHBIX PA3UYHBIX KMU3HEHHBIX (POpPM, KOJIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMUYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi paGora «BbIsBI€HHUE TNPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBICHHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIM M

DKOJIOTUYECKHE  XapaKTePUCTUKU  TOMYJISIHH. [Monynsauust  Kak
ouosoruyeckas cucreMa. Posib HEOAHOPOJAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEHN OMonornu BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTead MOMYJSLUUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacCTHAasi M IIOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOoTUYecKasi CTpyKTypa nomyysinuui. OLieHKa YHCICHHOCTH MOMYJISILUH.
Juuamuika nonyiasiudd U e€ perysiinus. buoTtudeckuil MOTEHIMAN TMOMYJISIHHN.
MonenupoBanre TMHAMUKH TOMyIsiuuu. KpuBble pocTa YMCIEHHOCTH TOMYJISLIHH.
KpuBbie BbDKHBaHUS. Perynsius 4YUCICHHOCTH MOMYJISALUNA: poJib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormueckoil Hume Buaa. MectooOutanue. MHoromepHas
MoJenb sKkosormyeckon Humm JIx.M. XartumHcona. Pa3mepbl 3konorudeckou
Huy. [loTeHnnanpHas U peaiIn30BaHHAs HULIU.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HUX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUUYECKUE YIKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUS W MUrpalMil >KUBOTHBIX. buosiornueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdeMoHCTpanuu

IToprper: k. 1. XaTunHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKUE XApPAKTEPUCTUKU MOMYJIALINY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuun», «Bo3pacTHbple  NHUpaMuabl
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranu3amamMmn», «Mojenb skosiorndeckor Humu k. M. XaTynHcoHay.

O6opynoBanue: repbapun pacTeHHM, KOJJIEKIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHHl K
PaCCEIICHUIOY.

Tema 9. JK0JI0rHA COOOIECTB. JKOJOIrHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoinieHo3 u ero crpykrypa. CBs3M MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Oxocucrtema kak OoTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHW3MOB B 3JKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOMOTHUYECKHE OJOKHU
skocucTeM. [1ouBbI U Wikl B 3kocucTemMax. KpyroBopor BeIeCTB U MOTOK SHEPTUU
B OKOCHCTEME.

OCHOBHBIE  TIOKAa3aTeNIM  JKOCHUCTEMBI. bhomacca W NPOLYKIMSL.
DKOJOTUYECKHUE TUPAMUIBI YUCETT, ONOMACCHI i SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dnykmyayuu.
HamnpaBnennbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOuectBo. bruopazHooOpasue U mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[IpupoaHbie SKOCUCTEMBI. JKocucmemsl 03€p U pek. IKocucmemvl mMopet u
0Keano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEX]Ty aHTPOTIOT€HHBIMH U MIPUPOJAHBIMHU 3KOCUCTEMAMH.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u dayna. CuHaHTpomm3aius TOpOJACKoW QayHbl. buonormdeckoe wu
XO35TUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJACHCTBHUI OPTraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30upukamopos (Kirouegvix
6u008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC IHEPTUH U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISAIUA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 8030€licmeust  3a2pA3SHEHULl  PA3HbIX munoe Ha
CYyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTo100THsI MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOTC€HHBIX IKOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupr u cxembl:  «CTpykTypa  OHoueHO3a»,  «DKOcUCTEMaA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jecay, «DyHKIHOHAbHbIE
TPYIIBl OPraHU3MOB B dKocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEME,
«Ilenu nutanus (macTOuiHas, 1eTPUTHAS)», « IKOJOTHUECKAs MUPAMUIA YUCED»,
«IKoJIoTHYeCcKas nmupamMujia OMoMaccel», «IKOJOTUYECKas MUpaMuia dHEPTUn»,
«O06pazoBanue O6omoTay, «llepBuunas cykueccus», «BoccTraHoBIEeHHE jieca MOce
noxkapay», «KOCUCTEMa 03epay», «ArpoieHo3», «KpyroBopor BemecTB U IMOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOboskocuctem.

O6opynoBaHue: repOapun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Uydelia MTHI[ U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUM, aKBapUyM KaK MOJIEThb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0o3KOCUCTEMBD.

JlabopaTopHasi paGora «l3yueHune pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKYypcusi «DKCKYpCUsl B TUIMHYHBIA OMOTeoleHo3 (B qyOpaBy, OEpe3HSIK,
eNIbHUK, HA CYXOJOJIbHBIN WM TOHMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKypCHUsS B arpodKOCHCTEMy (Ha MOJi€ WM B TEIJIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riaodajabHast IKOCHCTEMA

buochepa — obOmermanerapHas o0ojouka 3eMiIH, TIE CYIIECCTBYET WIH
CylllecTBOBaJa XM3Hb. PazBuTHe mnpeacraBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocepe. Obnactu 6mocheps! u e€ cocras. XKuboe
BeIeCTBO Ouocdepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
I100aIbHOM 3KOCUCTEMBL. J[MHaMu4eckoe paBHOBecue B Ouocepe. KpyroBopoTsl
BELIECTB U OMOreOXMMHUYECKUE LUKIIbI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBICHUI
B Onocdepe.

3oHaneHOCTH Ouochepnl. [lonsitue o O6mome. OCHOBHbIE OWOMBI CYIIU:
TYH/Ipa, XBOMHBIE Jieca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI,
IyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOPhs. KiimMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIANA U
onochepHbIX QPYHKIIHA.

JdemoHcTpanuu

[Toptpersl: B. 1. Bepranckui, 3. 3rocc.

Tabmuubr u cxeMmbl: «I'eocdepsr 3emmm», «KpyroBopoT azora B mpupojie»,
«KpyroBopoTr yriepoma B mpuponae», «KpyroBopoT Kuciopoga B IPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHoBHbIe OMOMBI cymmny, «KinMaruueckue
nosica 3emum», «TyHnpay», «Taira», «Cmemannbiin necy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «llycTeiHsy, « Tpornueckuil gec.

O0opynoBanue: repbapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIUH >KMBOTHBIX.

Tema 11. YesnnoBek n OKpy:Kaumias cpeaa

DKOJIOTUYECKHE KPHU3UChl M MX NpUYMHBL. BosznelicTBue uyenoBeka Ha
ouochepy. 3arps3HeHuHe BO3AYHIHOW cpenbl. OxpaHa BoO3ayxa. 3arpsi3HEHHE
BOAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA M KUBOTHBIM MHUp. OXpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE NPUHLHUIBI OXPAaHbI MPUPOIBL.
Kpacubie kHuru. Oco0o oxpansemple mnpupoanbie Tepputopun (OOIIT).
borannyeckune capl ¥ 300JI0rMYECKUE TTAPKU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBIL.
PanonanbHOe  MpPUPONOMONIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpazust 3emau. OOIIHE 3aKOHOMEPHOCTH TI00ANBHBIX HSKOJIOTHYECKHUX
Kpu3KucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHIA PAa3BUTHUS OMNACHBIX TEXHOTC€HHBIX
npoueccoB. CucmemHvlie UCCIe008aHUA Nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusarowjue O00Cmyn K
ungopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OcHosbl



sKopeadburumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUSMU.
Pexoncmpyxyus mopckux u HazemMHblx 3KOCUCMEM.

JdemoHcTpanuu

Tabmuuer w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arps3HeHne 1ouBbl», «llapHukoBBIA 3pdekT», «Ocobo
OXpaHsieMble IPUPOHBIE TEPPUTOPUNY, «MoIeN yIpaBiIsieMOro Mupa.
O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX pPACTeHHH M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJIbTaTaM OCBOCHHUS
0o0yyalImMUMuUCA MporpaMM cpeaHero oOiiero oOpa3oBaHUA: JIMYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPaMMBbI IO OHOJIOTUH
BBIJICJICHBI CIIEAYIONIHNE COCTABIISIONINE: OCO3HAHWE OOYyYalOIMMUCS POCCUMCKON
rpaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OHOJIOTHUH,
yeneHanpagienHoe paszsumue BHYTPEHHUX YOEXKICHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJAMUIMN pa3BUTHA OHOJIOTHUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIITUXCSI PYKOBOJACTBOBATHCS B CBOESH
JEATeIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKaMHU, NPUCYIIUMHU CHUCTEME
OMOJOTHYECKOTO  O00pa3OBaHUs, Haluuue  NPABOCO3HAHUS  DKOJIOTUIECKOM
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TIAHBI.

JIngHOCTHBIC pe3yJIbTaThl OCBOCHHS ITPOTPAMMBbI 110 OMOJIOTHU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHON M BOCHHUTATEIBHON JESITEIHBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUMCKUMH COLMOKYJbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHu
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHHUS, CAaMOBOCIUTAHHS U
CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HaCIEAUI0 U
TPAAUIASIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’Karolen Cpee.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITA U OTBITA JAEATEIBHOCTH B IMPOIECCE peaiM3allui OCHOBHBIX HAMpaBICHUUN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUaIOIIEToCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOSI3aHHOCTEH, YyBa)XeHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PELIEHUU YYEOHBIX M MO3HABATEIbHBIX 3aJay, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBICHSTH €€;

YMEHHE YUYHUTHIBATh B CBOMX JCHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aUMOJEUCTBUS JIOAEH C pa3HBIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHHUS
y4eOHBIX, TIO3HABATENbHBIX U MCCIENOBATENbCKUX 33/4ad, YBaKUTEIHHOTO
OTHOIIEHHS K MHEHHMIO ONIIOHEHTOB MpU OOCYXJECHHUU CIOPHBIX BOIPOCOB
OMOJIOrMUYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU EATEIBHOCTH,;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOMU UJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXXCHUs K CBOEMY HApOdy, YyBCTBA OTBETCTBEHHOCTH IIEpEN
Ponunon, ropmocty 3a cBoW Kpad, CBOWO PoauHy, CBOM A3BIK M KYJIBTYDY,
IIPOIILJIOE ¥ HACTOSAIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACJIEAHIO U MMaMSATHUKAM MPUPOLBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTbh OLICHUBAaTh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJIEHHE U
pa3BUTHE OMOJOTWMH, MOHUMAHUS 3HAYCHHUs] OWMOJOTMHM B TO3HAHUM 3aKOHOB
IPUPOABI, B ’KU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KEHHIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOIO HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLICHUBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEILICHHS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OYAyIEro;

OTBETCTBEHHOE OTHOLLICHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMBbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEM CEMEHHOM JKM3HH B COOTBETCTBHH C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TETHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

ITOHMMAHHUE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKMBOM IPUPOBI U €€ [ICHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKECHHMIO B DPA3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBIIATH KAYECTBA TBOPUYECKOU JINYHOCTH;



5) ¢pusuuyeckoro BocnuTaHus, GopMHpPOBAHMSA KYJbTYPHI 310POBbS U
IMOIMOHAJIBHOIO 0JIaronoJayYms:

NMOHMMAaHWE U pealu3alus 3J0pOBOro M 0Oe3omacHoro obpasa >KU3HU
(3m0poBO€  TMUTaHHWE, COOJIIOJEHWE TUTMEHUYECKUX TpaBUJl U HOPM,
CcOQTAaHCUPOBAHHBIN PEXUM 3aHIATHH H OTAbIXa, perysipHas Qu3ndeckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3MYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHMMAHWE I[EHHOCTU TMPABUJ HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOKAOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCTCACTBUN W HENPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JII00UE;

TOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIIOJIHATh TaKYyIO JAEATEIbHOCTD;

HMHTEpEC K pa3iMuHbIM cdepaM MpoPecCUOHATBbHON NeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymield mnpodeccud MW PeaTn30BBIBATh
COOCTBEHHbIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpA30OBaHHMIO Ha
MPOTSKEHUU BCEH )KU3HH;

7) 3KOJI0THYeCKOTr0 BOCITUTAHMS:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOE OTHOIICHUE K MPUPOAE KAK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUNM IS
OKPYKaroIIEH CPEBIL;

OCO3HAHUE TJI00ALHOTO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTeu HX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HAHUA W YMEHUs TIPU pelIeHWH NPoOJeM, CBS3aHHBIX C PpalMOHAIBHBIM
NPUPOJIONIONB30BaHNEM  (COOMIO/ICHHE  TpaBWJ  TOBEJACHUS B MIPUPOJIE,
HAIMpaBJICHHBIX Ha COXPaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE  HEINPUATHE JCUCTBUM, MNPUHOCAIIMX BPEH  OKPYXKaKLIEH
MPUPOJIHON cpeJie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJM4YUe Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTU AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLHUAIBHOMN



IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIBHOCTH 3KOJIOTHYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTE
KYJBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUPE;

COBEPIIEHCTBOBAHNUE SI3BIKOBOM M YHUTATENBCKOM KYJIbTYpbl Kak CpeIcTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MO3HAHUS MUPA;

MOHMMaHHWE chnerupuKkd OHOJOTMM KaK HayKH, OCO3HaHHS €€ poJu B
(GopMUPOBaHHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
NpeACTaBlIeHus 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOseM
COXpaHEHUs MPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsS MEIULMHBI, CO3JaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPEeCcypcHble  MPOOJIEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHnss  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYYEHMHM OWMOJOTMYECKUX 3HAHUM B IEIAX
NOBBIIICHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUMOHAJIBHOW I'PaMOTHOCTH oOydarouiuxcs, (GopmMupyeMoi
IpU U3y4EHUH OMOJIOTUY;

MOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUSI SIBIICHUU OKPYXAIOLIEro MUPA U MPOUCXOIAIUX B HEM U3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aK/IIOUEHHMSI HAa OCHOBE HAy4yHbIX (DAKTOB U
UMEIOINXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HMCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIS
penieHus IpoOJieM B peaabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHME LIEHHOCTHM HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IPOEKTHYIO U HUCCIIE0BATENbCKYIO AESTENbHOCTh NHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHMOJIOTHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUSI y4eOHOro mnpeaMera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe JJis1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUAIOIIUXCS



MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIC MOHSITHUS, OTPAKAIOIINE
IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, PHEPTHUs, SBJICHHUE, MPOIIECC,
cUcCTeMa, Hay4yHbId (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIE/IOBAaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, JOKCHEPUMEHT U  JpYyrue);
yHUBEpCaIbHbIC Yy4YeOHBbIC JelcTBUs (TIO3HABaTeJIbHBIE, KOMMYHHKATHBHBIC,

peryJISITUBHBIC), obecrieynBaroIIre dbopmupoBanue (GbyHKITMOHATBHOMN
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHIUH OO0YyYaloluXcs; CIOCOOHOCTh
o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHYECKNE 3HAHMS W yHUBEpPCAIbHBIC ydeOHbIE JIEWCTBHS B
NI03HABATEIILHON U COIMATILHOM MTPAKTHKE.

B pesynprare wu3ydeHHs OWOJOTHMM HA YPOBHE CpEIHET0 OOIIero
obpazoBaHusi y oOyyaromerocss OyayT chOpPMUPOBaHBI  IO3HABATEIbHbBIC
yHUBEpCAIbHBIC YUCOHbBIE TICHUCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
JIEUCTBUSA, PETYJISTUBHBIC YHHUBEPCAIbHBIC YyYeOHbIE JCHCTBUS, COBMECTHAs
JeSTCIIbHOCTD.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHET0 OOIIETro
00pa30oBaHUsl TOJKHBI OTPaXKaTh:

OBinanenue YHHUBEPCATbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a3oBble JOrHYeCKHE TEHCTBUS:

CaMOCTOSATETILHO  (OpMyJIMpOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUM TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(ananu3a, CUHTE3a, CpaBHEHHUS, KilacCUUKaIKU, 0000IIEeHNS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIAETATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3U C JIPYTUMH TTOHATHSIMH);

OTIPENCISITh TETN JeATEIBPHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TIOHATHUS 11 00bsICHEHUSI ()aKTOB M SIBJICHHUM
YKUBOH TIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, TIO
aHAJIOTMH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHBOPEUMS B PacCMATPHUBACMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbBIE cpenctBa  JUIsl  TIPEACTABIICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIIECHUN B M3y4YaeMbIX OMOJOTHYECKUX OOBCKTaX, a
TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOAA,  BBISBICHHBIX B Pa3IWYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMBbI C YYETOM aHAllM3a WMEIOIINXCS
MaTepHAIbHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJIIM, OLIEHUBATh PUCKU MOCJIEACTBUN JAESITENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PpEaJbHOIO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJEHCTBHUS;

pa3BHBaTh KPEATUBHOE MBILIJICHUE IPH PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeN0BAaTEIbCKHE IeHCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIE10BATEIbCKON U MPOCKTHON JESTENIbHOCTH,
HaBbIKAMM  pa3pelieHus npoodiieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOOB PEIIEHUs MPAKTUYECKHUX 3a/]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3jIMUYHbIE BUABI JESATENBHOCTH IO IOJYYEHHIO HOBOIO
3HAaHUA, €ro HUHTEpIpeTaluy, MpeoOpa3oBaHUIO M NPHUMEHEHUI0 B Y4eOHBIX
CUTYAIMIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEMH,
KJIIOYEBBIMU MOHITHSIMH U METOJIaMU;

CTaBUTh M (OPMYyJIHPOBaTh COOCTBEHHBIE 3aladyd B 00pa30BaTEIbHOMN
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh [IPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APTyMEHTHl IJs JI0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJE pEUICHHWs 3aJauyd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABJICHHBIN TOUCK IMEepeHoca CPEeACTB U CIOco00B
JeNCTBUS B MPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENBbHYIO M MPAKTHYECKYIO0 OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE MJIEH, MpeaJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlIEHus,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTE Yy4eOHOTrOo
nocoOusi, HAYYHO-TIONMYJISIPHOM JIUTEpaTrype, OHOJOTUYECKUX CIOBapsSX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UPOBAThH
uH(OPMAIINIO PAa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS, KPUTUUECKH OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIupoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOABI MPU TOUCKE U
otOope Ouosornueckoir WHGOpPMAIMH, HEOOXOAUMOM ISl BBHIMOTHEHHUS YUEOHBIX
3ajady;



npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA, COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TNpEACTaBICHUS
ouonornueckoil nHPopMauu (CXeMbl, TpapuKu, AUarpaMMBbl, TaOJIULbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa Npu pabdoTe C
Ouonornyeckoil HUHPOpManMend: NTPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (OpPMYyJbl, abOpeBHAaTypy, HOMEHKIATYpY,
UCTOJBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATrJIATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAclO3HaBaHWA M 3allUThl  WHGOpMAINH,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYHIECTBIISTh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXIEHUS OTHOCHUTEJIBHO BBINOJHEHUS MpeIaraeMoi
3aJla4l, YUUTBIBATh MHTEPECHl U COTIACOBAHHOCTH MO3ULIMNA APYrMX yYaCTHHUKOB
JAasiora Uiy JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOINECHUs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOH(JIMKTHI U BECTH MIEPErOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOM popme hopMyTupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHJIUBHUIYaTbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PELICHUN y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKYy M METOJbl COBMECTHBIX JEWCTBHM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KJOr0 YJeHa KOJUIEKTHBA,;

OpUHUMATh  1€IM  COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBATH M|
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IJIaH JCHCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHMHM Y4YaCTHHUKOB, OOCYXZaTh pe3yibTaThl
COBMECTHOU pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJAJla W KaXJIOTO y4YaCTHUKA KOMAaHIbl B
o01uit pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;



npeajaraTb HOBBIE IPOEKThI, OLICHMBAaTh MHJEHU C IO3WLIHH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETMUYECKOE TMOBEACHUE B PAa3IMYHBIX
CUTYALMSIX, IPOSIBJISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

OgyaieHre YHUBEPCAIbHBIMH PeryJsTHBHBIMH JeCTBUSIMMU:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJieM H UX
pelIeHus B )KU3HEHHBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSX M IOCTYINKaxX MO OTHOUIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATEIIBHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyu B 00pa30oBaTEIbHON
NESATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO ~ COCTAaBJIATh IUIAaH pELIEHUS MNpoOJieMbl C  Y4ETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHUI;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIIUpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a pelIeHHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, NOCTOSHHO MOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPILAEMBIX JIEUCTBHUM M MBICIUTENbHBIX IPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pedIeKCUH IJI OLUEHKHU CHUTyallluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUWBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IIPU AHAIN3E pEe3yJIbTaTOB
NEATENBHOCTH;

3) npuHsTHE CEOST M IPYTrUX:

IPUHUMATh ce0sl, MOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAIU3E pE3yIbTaTOB
NEATENBHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.



INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pPE3yJbTATBl OCBOCHMSI COJEP)KAaHMUS YYEOHOro MpeameTa
«buosorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECHEeYeHHE
npopuiapHOro  o0yueHus — oOydaromuxcss  Omojmormu. OHH  BKJIIOYAROT:
cnenuduyueckue st OMOIOTHH HAYyYHBIE 3HAHUSI, YMEHUS U CIIOCOOBI ACHCTBUM 1O
OCBOCHMIO, MHTEPIIPETAIIMM U MPeoOpa30BaHUI0 3HAHUM, BUBI JEATEIbHOCTH IO
MOJIYYE€HUIO HOBBIX 3HAHUU W UX MPUMEHEHHUIO B PAa3JIUYHBIX YUYEOHBIX, a TAKKE B
peaIbHBIX KU3HEHHBIX cUTyalusx. lIpenMerHbie pe3ynbTaTsl NMPEACTaBICHBI MO
ro/lamMm U3y4eHus.

[IpenmeTHble pe3yNbTaThl OCBOEHUA yueOHoro mpeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHUPOABI M  pEHIeHMH TpoOJeM  palMOHAILHOTO
PUPOOIONH30BAHUSA, O BKJIaJIE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
Onosoruu;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUS (JKWU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJSAIus, CaMOBOCIPOU3BEIICHNUE,
HACJIeICTBEHHOCTb, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllnelinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacnenctBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUH),  3aKOHBI
(emrnHOOOpa3Msi MOTOMKOB TMEPBOTO TMOKOJEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
He3aBUCUMOro HaciegoBanuss [.  Mengens, TroMoOJIOTHYECKUMX PSIOB B
HACJIEJICTBCHHOU U3MCHYMBOCTHU H. . Baswunona), MPUHIUIIBI
(KOMILJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAYYHOTO TO3HAHUS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCaHUE, H3MEpPEHUE,
HaO0JII0/IeHNUE, SKCIIEPUMEHT);

YMEHUE BbIICIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKApPHOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB M CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEACITEIbHOCTH,
IPOTEKAIOUIMX B OPraHU3Max pacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKUX
IpOLIECCOB: 0OMEHa BellecTB (MeTabonu3M), MPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO M reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHAUBUIYAJIbHOIO  pa3BUTHUs  OpraHu3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;



YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpPraHOWJAMH KIETKH U HX
(GYHKIUSAMH, CTPOSCHHUEM KIETOK pPAa3HBIX TKaHEW W UX (QYHKIUAMH, MEKITY
OpraHaMM W CHCTEeMaMH OpPTaHOB y pACTCHHH, XMUBOTHBIX W YEJIOBEKAa M HX
GYHKIMSME, MEXIYy CHCTEMaMH OPraHOB W HMX (PYHKIMSIMH, MEXKIy >STaramu
oOMeHa BelIEeCTB, 3TallaMU KJIETOYHOTO IIUKJIAa ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNOM, (PEHOTHUIIOM U
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBISBISTh OTIWYUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIEC
pacTeHuH, >KUBOTHBIX M YEIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO W CHMBOJIUKY JUIsI JOKA3aTEJIbCTBA POICTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTUYECKUE 3a]]a4H, BBISBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOJIOTHUECKUMH MTPOLIECCaMU U SIBJICHUSMH, J€NIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMCHHE BBIMONHITH JIA0OPATOPHBICE M TPAKTHUYECKHE pPadOThI, COOIONATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HX SKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIUpys LETb HUCCIEIOBAHMS, AaHAJTU3UPOBATH IOJYYCHHBIC
pe3yibTaThl U JENIaTh BHIBOIBI,

YMCHHE y4YacTBOBaTh B Y4E€OHO-HCCIICIOBATEIBCKOW paboTe 1o OMOJIOTHH,
AKOJIOTMM W METUIIMHE, MPOBOJUMON Ha 0aze IIKONBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX

KOH(EpEHITUSX;
YMEHUE OLIEHUBATh OSTUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B
obmactu  OWonoruu W MeAMIMHBI  (KJIOHMpPOBAaHHWE,  HMCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oymymiedl mpodeccruoHamTbHON
JeSTEHLHOCTH B 00JacTH OWMOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOT0 XO35UCTBA, MUILEBOW MPOMBIIIUICHHOCTH, YIUTYOJIsTh MO3HABATEIbHbBIN
WHTEpEeC, HAMPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Ipodeccuu u
IPOJOJDKEHUE OHMOJOTrMYecKoro oOpa3oBaHUS B OpPraHU3ALMIX CPEIHEro
po(heCCHOHATBFHOTO U BHICIIIETO 00pa30BaHUS.

[IpenmeTHbIe pe3yNbTaThl OCBOEHUSA ydeOHoro mpenmera «buonorus» B 11
KJacce NOJKHbI OTPAXKATh:

c(hOpPMUPOBAHHOCTb 3HAHUW O MECT€ U pOJIU OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPHUPOABI M PELICHHH SKOJOTMYECKHUX
npo0JeM dYeloBEeUecTBa, a TakKe B PEHICHHH BOMPOCOB PAlMOHAIBLHOTO
MIPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUH 1IEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,



00IIIeCTBY, YEJIOBEKY, O BKJIAJC POCCHUCKUX U 3apYOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpeNIeTICHUS] W TOHWMAHHWE CYIIHOCTA OCHOBOIIOJATAIOIINX OMOJOTHYECKUX
TEPMHHOB M TOHATUH (BHI, JKocucTeMa, Omocdepa), OMOIOTHYECKUE TEOPUU
(aBostoninoHHas teopus Y. JlapBuHa, CUHTETHUYECKAs TEOPHUS SBOJIOIUH), YUCHHS
(A. H. CeBepuoBa — 0 myTsx U HampasieHUsX 3Bontounn, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apopsimieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma [O. JluOuxa,
HKOJIOTMUECKON NUpaMuIbl 3HEPruM), rumnore3sl (runoreza «vupa PHK» V.
['unbepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, u3MepeHue, HaONIOJeHHUEe, SKCIEPUMEHT), COCOO0aMU BBISBICHUS U
OIIEHKH aHTPOIIOTE€HHBIX U3MEHEHUN B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOT€OIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIONIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO orOopa, JIONaTPUYECKOTrO U CUMIIATPUYECKOTO
BUJI000pa30BaHuUsl, BIUSIHUSL ABMKYIIUX CHJI SBOJIIOIMU HA T€HO(OHI MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHMsI, YepeOBaHUs HaAIMpaBICHUI
ABOJIIOINH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

yMEHUE YCTaHaBIMBaTh B3aMMOCBSA3M MEXAY MpOIECCaMu HBOJIIOLUH,
JBIDKYIIUMH CHJIAMH aHTPOIIOTe€HEe3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJISTH  OTJIMYUTEIbHBIE  TPHU3HAKH  KUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BUJIOB K cpele oOWTaHus, aOMOTHUYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aUMOCBsSI3ed  OpPraHM3MOB B  COOOILECTBAX,
AHTPOTOTEHHBIX U3BMEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CMMBOJIUKY JJIsl JIOKa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CHUCTEMAaTHYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPE/ibl OOUTAHUS, EIUHCTBA
YEJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHHs] MHOrooOpasusi BHUAOB U
HKOCUCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOIbI U YEIOBEUECTRA;

YMEHHE pellIaTh OMOJIOTUYECKHUE 3a/1a4i, BBISIBISTh IPUUMHHO-CIIE/ICTBEHHBIE
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMYECKUMHU MPOIECCAMU U SBJICHUSIMH, JIeTIaTh
BBIBO/IbI ¥ TIPOTHO3bI HA OCHOBAHHH TIOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUE paldOThl, COOMIOAATH
npaBuiIa mpu padboTe ¢ ydeOHBIM U J1a00paTOPHEIM 000PYAO0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYIUpPYs IEllb KCCIEIOBAaHUS, aHATU3UPOBATH TIOJTYUYEHHBIC
pe3yJIbTaThl U Je1aTh BHIBO/IBI;



yMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH,
IKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ylbTaThl HAa  YYCHHUECKHX
KOH(EPEeHIINSAX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YEIOBEKA
U YEeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOco0ax MpeaoTBpalleHus
rJ100adbHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied mpodeccuoHanTbHON
JEeSITeIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, TIPUPOIOTIONH30BAHMS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBa, IMHUIIEBOU
NIPOMBINIUICHHOCTH, YIJIYOJIATh TI03HABAaTEIbHBIA HMHTEpPEC, HAIMpaBICHHBIN Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIICH  mMpodeccHr ©  TPOJIODKEHHUE
OMOIOrMUECKOTO 00pa30BaHUsI B OPTaHMU3AIMIX CPEAHETO MPOGECCHOHATHLHOTO U
BBICIIIETO0 00pa30BaHUsI.



Peannsauml MIKOJIPHBIMU II€AAaroraMM BOCIHHUTATC/JIBHOI0 ITOTCHIIHAJIA

ypOKa IpeIIoiaraet cieayromee:

YCTAaHOBJICHUE JOBEPUTEIIBHBIX OTHOLICHUN MEXIy YUYUTEIEM MU €ro Y4YEHUKaMH,
CHOCOOCTBYIOIINX TO3UTHBHOMY BOCIPHSATHIO YYallUMHCS TpeOOBaHUI W MPOCKO
yuuTens, MNPHUBJICUYEHUIO KX BHUMaHMA K 0OCyXJaeMoil Ha ypoke HH(popMauuy,
AKTHUBU3AlMM UX ITO03HABATEIbHON JESATEIbHOCTH;

noOy>KJIeHUE IIKOJIbHUKOB COONIOAaTh HAa YpOKE OOIICNPUHSATHIE HOPMbI MOBEICHUS,
npaBuia OOLIEHHA €O CTapMMM (YYUTEISIMH) W CBEpCTHMKaMM (IIKOJIBHHUKAMHU),
MPUHLIUIIBI Y4eOHOHN TUCHUIUIMHBI U CaMOOPIaHU3alliH;

[PUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha ypOKax
ABJICHUM, OpraHu3alus MX padOThl C IOJlydyaeMOHl Ha YpPOKE COLMAJIbHO 3HAYUMOM
uHbopMaluell — UHULMUPOBAHUE €€ OOCYKJEHUS, BbICKA3bIBaHUS YYalllUMHUCS CBOETO
MHEHHUS 0 €€ MOBOJY, BBIPA0OTKH CBOETO K HEll OTHOIIECHUS;

IPUMEHEHHE Ha YPOKE MHTEPaKTHUBHBIX (pOpM palbOThl ydalUXCsi: MHTEIUIEKTYaJbHBIX
UIp, CTHUMYJIMPYIOIIMX II03HABATCIBHYI0 MOTHBALMIO IIKOJIBHUKOB; JHIAKTUYECKOTO
Teatpa, Iie MOJlyueHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBbHBIX OCTAHOBKAX;
JUCKYCCHM, KOTOpbIE JAlOT YdYalluMCs BO3MOXHOCTb IPUOOPECTH OIBIT BEACHMS
KOHCTPYKTUBHOTO JIMAJIOTA; TPYMNIOBOM paboThl Wi paboThl B Mapax, KOTOpbIE ydar
HIKOJIbHUKOB KOMaHHON paboTe U B3aUMOJEHCTBUIO C IPYTUMU JI€ThMH;

BKJIIOUEHUE B YPOK HUIPOBBIX IPOLEAYDP, KOTOPBHIE MOMOTarT MOAAEPKATH MOTHBALIMIO
JIETEN K MOIY4YEHHIO 3HAHUH, HAaJTa)KUBAHUIO ITO3UTUBHBIX MEXJINYHOCTHBIX OTHOILIEHUN
B KJIacce, IOMOIal0T YCTaHOBJICHUIO JOOPOXKEIaTeNbHOM aTMochepbl BO BpeMs ypOKa;
MHULMMPOBAHUE M IOAJEP)KKA HCCIIEN0BATEIbCKON JEATEIbHOCTH IIKOJIBbHUKOB B
pamKax peanu3ally UM UHAUBUAYAIbHbBIX U IPYIIIOBBIX UCCIIEI0BATENIBCKUX IIPOEKTOB,
YTO JAcCT IIKOJIbHHUKAM BO3MOXHOCTbh IPUOOPECTH HABBIK CaMOCTOSITEIBHOIO PELICHUS
TEOPETUYECKON MPOOJIEMBbI, HABBIK TEHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HJIEH,
HaBBIK YBa)KUTEJIBHOTO OTHOILEHUS K Yy>KUM HesM, 0(pOPMIIEHHBIM B paboTax JApyrux
UCClieIoBaTeNe,  HABBIK  MYyOJMYHOTO  BBICTYIUIGHHS — Teped  ayAUTOpHUEH,
apryMEHTHPOBAHMS U OTCTaNBAaHUS CBOCH TOUKH 3PEHHS;

UCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJepXkaHUsA Yy4eOHOro Ipeamera
yepe3 JEMOHCTPALMIO JETSIM MPUMEPOB OTBETCTBEHHOIO, I'PAXKIAHCKOTO MOBEACHUS,
NPOSIBJIICHUS] YEJIOBEKOIIOOUsT U T0OpOCepACYHOCTH, Yepe3 MoAdOp COOTBETCTBYIOIIUX
TEKCTOB JUISl YTEHMs, 3aJa4 I PELIeHUs, MPOOJIEMHBIX CUTyaluil sl 00CyXIeHUs B
KJ1acce.

B cootBeTcTBHM C porpaMMOil BOCIIMTaHHUS Ha YYEOHBIN ToJl MpeanoaaraeTcs (CMOTpUTe

[Tpumeyanue):

ydqactue B  MCPOIPUATHAX  [IPEAM eTHOM JACKalbl, Me)KHpeI[MeTHOI;'I JACKalabl,

00pa3oBaTeNbHBIX COOBITHSIX;

- y4aCTHUC B HIKOJIbHOM, MYHUIIUIIAJIBHOM 3Tallax BCCpOCCHf/'ICKHX KOHKYpPCOB, OJIUMITHNAN,

TEMaTHYECKHX U BCEPOCCUMCKUX TUKTAHTOB, MPO(OPUEHTAIMOHHBIX Oece1ax;

- CTIOJIH30BAHNE TEMATHUECKUX 3aJJaHUM, TPUYPOUECHHBIX K ONPEACICHHBIM JaTaM (...);
- IpoBeieHue Oecel] o TeMaMm, MPUYPOUYEHHBIM K (OTpeeIEHHBIM JJaTaM).






Kanennapb o0pa3oBaTejbHBIX coObITHIT Ha 2022-2026 yueonblii rox MKOY beMbikckas cpeHsisi IIKOJIA»

B teuenme ropa:

- YpOK el - YPOKH (PMHAHCOBOM I'PAMOTHOCTH - THU 3JIOPOBbSl - YYaCTHE B TEMAaTHYSCKUX aKLHSX MO 3I0POBOMY 00pa3y KH3HH

CeHTs10pB OxTs10pB Hos6ps Jexabps SuBapp DeBpanb Mapt Arnpens Mait

1) Mecsunnk 1) IIpaBoBoit 1) Hexana 1) Mecstaank 1) dexana 1) Paiionnas akuumst | 1) 1) 1) Beepoccuiickue THU 3aIIATE
«besomacHOCTh MECSYHHK KpaeBeleHUs | «3I0poBbe kpaeBeneHus | «Hamm netn MexayHapoIHBIH MeXayHapOIHBIH | 3KOJOTWYECKOH OIacHOCTH
eTen» 2) JIau 9ateHus (meHn KH3HEPIICB KO ITHIO TIPOTHUB JleHb OOpBOEI ¢ nenp nrur (1.04) 2) [pa3mauk BecHHI U Tpya (1
2) MecsaHuK 3) HapOJHOTO 3I0pOBbHE o0Opa3oBaHUs MIpaBOHAPYIICHU» | HapKOMaHHUeH 2) BecemupHsIit 3) Hens ITobenpl, BaxTa maMsITI
Tpa)XIaHCKON MexITyHapOAHBI | €IWHCTBA) Kusuepa» Kmsnepckoro | 2) /lau Hayku (1.03) JIEHb 3I0POBbBSI 4) MexayHapOIHBIN I€Hb CEMI
00GOPOHBI 1 JICHb YIUTEIIsI 2) 2) paiiona 3) 2) (7.04) (15.05)

NI0>KApHOU (5.10) MexnyHnapon | Becemupnsiii 2) MexnyHapoaHb1i MexnyHapoaHbIi 3) Heunn 5) MexayHapoHbIi IeHb eTc
0e30macHOCTH 4) Jlens oTua HBIH JIeHb JICHb OOPHOBI MexnyHapoa | JeHb 0€30MacHOTo YKEHCKUH JICHb KOCMOHaBTHKHU tenedona gosepust (17.05)

3) (17.10) tonepantHocT | co CITNJom HBII ICHb UHTEpHETa 3) BcemupHbrii (12.04) 6) JleHb 1eTCKHUX OOIIECTBEHHE
MexnyHaponsiii | 5) JleHb u(16.11) 3) cracubo 4) JleHp naMsTH O JI€Hb [1033UH 4) Jlenp MectHOTO | 0O0BenuHeHM (19.05)

JIeHb WHTEpHETa 3) Mesxaynapon | (11.01) poccusiHax, (21.03) camoympasieHus | 7) JIeHb CTaBIHCKOW MUCHMEHH
pacripoctpaHenust | 6) BcemupHsblii BceMupasrii HBIH J€Hb 3) HCIOJTHSBIIUX 4) Beepoccuiickas (21.04) KyJIbTYpHI (24.05)
IPaMOTHOCTH JCHb MAaTeMATHKH | JACHb IaMSTH | MHBAJIHIOB MexnayHapon | ciyxeOHBIH JIONT 32 | Heels AeTCKOU 1 5) deHb 8) leHb rocyaapCcTBEHHOTO (it
(8.09) (15.10) xeptB JITIT (3.12) HBI ICHb npeaesaMu FOHONIECKOW KHUTH | YYaCTHHKOB (22.05)

4) Jlenn 7) (17.11) 4) Jlenn namaTi xepTtB | Oreuectsa (15.02) | 5) Beepoccmiickast | TUKBHIAnNN 9) Cnopmuenuiii pecmusans
CONTUIAPHOCTH B MexayHaponubiii | 4) HEU3BECTHOTO | XOIJIOKOCTa 5) Hezxemst My3bsIku Ui | aBapwii Ha YAC

6opnbe ¢ JIEHb OUOIMOTEK BcemupHbrii conmara (3.12) | (27.01) Mex 1y HapOTHbIH JeTel 1 (26.04)

TeppOPU3MOM (24.10) JeHb pebenka | 5) Jlenb 4) llenp JICHb POIHOTO IOHOILIECTBA 6) lenn

(3.09) 8) Pewenue (20.11), neus | BoyOHTEpA MIOJTHOTO s3bika (21.02) 6) MOXKaPHOM

5) MedxcnpeomMenHtbix | TPaBoBOM (5.12) ocBoGOXIeHH | 6) JleHb MeKyHapOTHBIH oxpawnsl (30.04)

MeXIyHApOIHBIA | npoekmHbIX 3a0ay | MTOMOIIU 6) Jleun st JleHuHrpana | 3alllMTHUKOB neHb Teatpa (27.03) | 7)

JIeHb KECTOBBIX 9) IO6buneiinvie 5) repoes oT Orteuectna. J{Hu 7) JleHb 3a1uThl Bcepoccuiickue

sI3BIKOB (23.09) damsl nucamenet, | BcemupHbIit OteuecTBa (hammcTckon MyKCcKo# noosectr | 3emutu (30.03) JTHU 3aIUTHI OT

6)Oxckypcuu Ha no3mos JI€Hb OTKa3a (9.12) 6yoKaIpI U CJIaBBI 8) Jexana 9KOJIOTUYECKOU

npupooy 10)[Jens 6abywex | OT KypeHHs 7) denn (27.01) 8) Pasnoyeemnas HMHOCTPAHHBIX OMAaCHOCTU

(usyuenue (macmep — (21.11) Koncrurynuu | 5) an npeomemnas Heoel | S3bIKOB 8) un

oKpyxcarouselt Kaaccol) 6) leHp (12.12) npogopuenta | 9) SMY 9) BcemupHsrit (uHAHCOBOH

cpeowl, coop 11) Munu - Marepu 8) Hexama IUH Cneyuanucm JIeHb IMMYHHUTETa TpaMOTHOCTH

npupooOHo20 Gyméon oMY scrernueckor | 6) Becenvie (meacoynapooneir | (1.03) 9) Pewenue

Mamepuana) Opyoum 0 IHMKJIa cmapmol npeomemHulil 10) Jlenn MeANCNPEeOMeMHbIX

7)»Moti kpaii — (mescoynapoo | 9)/qnu 7) 3umnue KOHKYpC) BOCCOETUHEHUS NPOEKMHBIX 300a4

Yomypmusy (xypc Hblll KOHKYPC ncuxonocuvec | 3a6asvi 10)Ulaxmamnoui u | Kpeima u Poccun 10)

6 meuenuu OUACHOCMUKU | K020 300P0Gbsl waweunvrii mypuup | (18.03) Mesicnpeomemmsi

noay2o0ust) memanpeome | 10)JTviorchbre 11) Hayuno — € KOMNJIeKCHble

8) Ocennuii kpocc MHBIX 20HKU npaxmuyeckast pabombl

9) Typcrem pe3ynrbmamos) KOHGhepenyus




TEMATHUYECKOE INTAHUPOBAHUE
10 KUIACC

Ne i/

g b~ W DN B

10

11

12
13
14
15
16
17

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMsl

buonorus kak Hayka

JKuBbl€ CUCTEMBI M UX U3YUYEHUE
buosorus knetku

XHUMHYECKasi OpraHu3alus KJIeTKH
Ctpoenue u pyHKIIUH KICTKH

OOMeH BelIeCcTB U NMPEeBpallleHUE SHEPTUU B
KJIETKE

Hacnencreennas ungopmanus u
peanu3arnys e€ B KJIeTKe

JKW3HEHHEBIN TUKIT KIIETKA
CtpoeHue 1 GyHKIIUA OPTaHU3MOB
Pa3zmHO)eHHME U pa3BUTHE OPTAHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPTaHN3MOB

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

['enernka yenoBeka

Cenekiusi opraHu3MOB

BrorexHomorus n cuaTeTNYECKast OMOJIOT U

PesepBHOE Bpems

Koan4yecTBo 4acoB

Bcero

10

R A M WO O

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13



11 KUIACC

Ne i/

9

10
11
12

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieiioB U TeM
NporpamMMel

3apokeHUE U Pa3BUTHE IBOTIOIMOHHBIX
MPEJICTABICHUIA B OMOJIOTUI

MukposBononus u e€ pe3ynbTaThl
MakposBounronus U €€ pe3ybTaTsl

[TpoucxoxaeHHe U pa3BUTHE KU3HU Ha
3emie

[IpoucxoxaeHne 4eaoBeKa — aHTPOIIOTeHe3
DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHUSAX

OpPraHMW3MOB U HaIOPTaHU3MEHHBIX CUCTEM

C OKpY>Karolleu cpeaoi

OpranusMmsl 1 cpesia OOUTaHUS

DKOJIOTHUS BUJIOB U TOIMYJISIIAN

OKoNoTHUA COO6H.I€CTB. OKOJIOTUYECKHE
CUCTCMBI

buocdepa — rinobanbHas skocucTema
YesnoBek 1 OKpy»Karolas cpeza

PesepBHOe Bpems

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTsbI

14

15

10

12

102 0

IIpakTH4eckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KosamnuecTBo yacos JJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypenI

Buosnorus kak KOMIUIEKCHAsI HAyKa U KaK
4acTh COBPEMEHHOTO 00IIeCTBa

JKuBEIe cuCTEMEI U UX CBOMCTBA
YpoBHEBast OpraHu3aIus KUBbIX CUCTEM

I/ICTOpI/IH OTKPBITHA U U3YUCHUS KIICTKH.
Knerounas TCOpUA

MeToasl MOJIEKYJIIPHON U KJIETOYHON
ounonorun. [IpakTrueckas padora
«M3y4yeHne MeTo10B KJIETOYHOH OMOJIOTHH
(xpomarorpadus, snexrpodopes,
muddepeHIaIbHoe HeHTPU(yTrupoBaHue,
[TLP)»

XHUMHUYECKUI COCTaB KIETKH 1

MI/IHepaJII)HBIe BCIICCTBA KJIICTKHU, UX
Ouonoruueckas poib

Opranuyeckue BelecTBa KJIETKH — OEJIKH.
JlaGopaTopHnast pabora «O6Hapyx eHue
OEJIKOB C TOMOIIIBIO KaU€CTBEHHBIX
peaxkuuiny

CaoiicTBa, Kaccupukanus u QyHKIHHA
0enKoB



10

11

12

13

14

15
16

17

18

19

20

21
22

Opranudeckue BelecTBa KIeTKH —
YTJIE€BOABI

Opranuyeckue BEIECTBA KIETKH —
JIUTIH 1B

Hyxneunossie kucnortsl. JJHK u PHK.
JlaGopatopnas pabota «lccnenoBanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB
Ctpoenue u pynkuun ATO. [pyrue
nHykieosunrpudocdarst (HTD)

CexBenupoBanue JIHK. Meroapt

I€HOMHMKH, TPAHCKPUIITOMHUKH, IIPOTCOMUKHN

MeToabl CTpyKTypHOU OHOJIOTHH
Tuns! knetok. [IpokapuoTnueckas KieTka

CrtpoeHue 3yKapuOTHYECKON KIIETKH.

[IpakTnueckas pabora «M3yyeHune cBONCTB

KJIETOYHOU MEeMOpPaHbD»
IToBepXHOCTHBIN anmapar KJIETKU
OnHoMeMOpaHHbIE OPTraHOUIbI KIIETKH.
[TpakTrueckas padora «M3ydenne

JABMIKCHHA TUTOINIA3MbI B PACTUTCIIbHBIX
KIJIICTKax»

[TosryaBTOHOMHBIE OpTaHOUBI KJIETKU:
MUTOXOHJIpUH, MacTu bl JlabopaTtopHas
pabota «/ccnenoBanue niaasmMoiansa u
JIeTIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX»
HememOpaHHbIe OpraHOU/IbI KIETKN

Ctpoenue u pyHKIUH s11pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHHTEIIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpoeHuUs KIETOK Pa3TUIHbIX
OpPTaHU3MOB»

ACCUMUJISITIVS U TUCCUMILISAIINS — JIBE
CTOpOHBI MeTabomM3Ma. Tuner oOMeHa
BemiecTB. JlabopaTopHas padora
«M3yueHne KaTaTMTUIECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaja3bl)»

DepMEeHTaTUBHBINA XapaKTeP peaKLuil
KJIeTOuyHOTo MeTabonu3Ma. JlabopaTopHas
pabota «3ydyenne pepMeHTAaTHBHOTO
pacuieruieHus IePOKCHIa BOJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI
ABTOTpO(DHBIN THIT 0OMEHa BEUIECTB
doTtocuHTE3

Xemocunres. JlaboparopHas padota
«CpaBHeHHE TTPOIIeCCOB (POTOCHHTE3A
XEMOCHHTE3a»

AHas’poOHbIe OpraHu3Mbl. Buibl 6poxeHust.

Jlaboparopuas pabota «CpaBHeHUE
MIPOIIECCOB OPOKEHUS M TBIXaHUS
AspoOHBIC OpraHNU3MbI. DTarbl
HHEPreTHYECKOro 0OMeHa

DHeprus MeMOPaHHOTO IpaIneHTa
npotoHoB. Cunte3 AT®: pabota

0.5

0.5

0.5
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34
35

36

37

38

39

40

41
42
43

44

45

46

47

npoToHHON AT®-cuHTa3bI

Peakuuun matpuyHOro cUHTE3a
Tpanckpunuus — Matpuunbiii cuate3 PHK
Tpancmauus u e€ sranbl

Konunposanue amunokucior. Poib
pubocom B OMocuHTe3e Oenka
Opranu3zais TeHoMa y IpOKapuoT U
9YKapuoT

MornekysipHbIe MEXaHU3MBbI SKCIIPECCHH
TCHOB y JYKapHOT

Bupycbl — BHekJIeTOUHBIE (HOPMBI KU3HU U
obnuratHeie napa3uThl. [IpakTrnueckas
pabota «Co3anue MOJEeN BUPYyCa»

BupycHsle 3a0051eBaHus YeIIOBEKa,
KMBOTHBIX, PACTCHUN

HanorexHoiioruu B OMOIOTHN U MEIULINHE
JKu3HEHHBIN UK KIIETKU
Martpuusnsiii cunares JJHK

Xpomocowmsl. JTaboparopHast pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOTIpenaparax»

Jlenenue KJIETKH — MHUTO3

Tunel kneTok. KapuokuHes 1 HIUTOKUHES.
Jlaboparopnas pabota «Habmonenue
MHUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

PCFYHSIL[I/I}I KHU3HCHHOI'O NUKJIa KJICTOK

0.5

0.5

0.5



48

49

50
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52
53
54

55

56

57

58

59

60
61
62

63

64

Opranusm Kak €IMHOE 1LIeJI0e

Tkanu pacrenuii. Jlaboparopnas pabota
«M3ydyeHue TkaHel paCTCHUN

TKaHU )KMBOTHBIX M YEJIOBEKA.
JlaGopatopHnas pabora «3yueHue TkaHei
JKUBOTHBIX»

Opransl. Cuctemsl opraHoB. JlaboparopHas
pabota «/3y4yeHue opraHoB IBETKOBOI'O
pacTeHus»

Omnopa Tena opraHu3MoB
JIBuKeHne opraHu3MoB
[Intanne opraHn3mMoB

IIuraHue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEIIOBEKa

I[BIX&HI/IG OpraHnu3mMoB

I[BIX&HI/IG IIO3BOHOYHBIX XXUBOTHBIX U
YCJIO0BCKa

TpaHCIOpT BEIIECTB Y OPraHU3MOB

KpoBenocHas cucteMa mo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

Briaenenue y opranu3smosB
3ammra y OpraHu3MOB
NMMyHHas cucTema 4enoBeKa

PazapaxxumocTs u perynsmus y
OpraHu3MOB

I'yMopanbHas peryiasiuus U SHAOKpUHHAs
CUCTEMa KUBOTHBIX U YeJIOBEKa

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

®opMbl pa3MHOKEHUSI OPTaHU3MOB
ITonosoe pa3zMHOXeHUE
Meiio3

["ameTorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaboparopnas pabota
«/3yueHne CTpOECHUS MOJTOBBIX KIETOK HA
TOTOBBIX MUKpPOIIpernapaTax»

WNHpuBuyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOABILLIEBBIX JIUCTKOB

Poct Pa3BUTHC )KUBOTHLIX.
Jlabopartopnast pabota «BrisiBieHne
MPU3HAKOB CXOJICTBA 3apPOIbIIICH
MO3BOHOYHBIX JKUBOTHBIX)

Pa3smMHOXEeHME U pa3BUTHE PACTEHUI.
Jlabopartopnast pabota «CTpoeHue OpraHoB
Pa3MHOXKEHHUS BBICIIUX PaCTEHUI

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
FCHCTUKH KaK HAYKH

OCHOBHBIE TIOHSTHS ¥ CHMBOJIBI TEHETHKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT TeHETUUECKUX HUCCIICOBAHUID

3aKOHOMEPHOCTH HaCJIEA0BaHUS
npu3HaKoB. MoHOTrHOpHIHOE
ckpemuBanue. [Ipakrudeckas pabora
"H3yuenue pe3yabTaToB MOHOTMOPUIHOTO
CKpeUIMBaHus y Apo30duisr"

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

HI/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO
CKpC€UIMBaHUA

AHanuzupytoiiee ckpeuBanue. Hernonnoe
JIOMUHUPOBaHUE

Jurubpuinoe ckperuBaHue.
[TpakTuyeckas padora «M3yueHue
Pe3yIbTATOB TUTUOPUIHOTO CKPEIIUBAHUS
y Ap030(hHIIBD»

[{uTonorunyeckre OCHOBBI AUTHOPHUIHOTO
CKpELIUBaHUs

CueruieHHOE HaclleZJOBaHUE ITPU3HAKOB
XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH
I'eneTuka nona

I'enoTHm Kak HenoOCTHAs cCUCTEMA
I'eHeTHYECKUI KOHTPOJIb PA3BUTHS
pacTeHM, )KMBOTHBIX U YEJIOBEKa
N3MeHUYnBOCTH MTPU3HAKOB. BHibl
U3MEHYMBOCTH

MoaudukanoHHas U3MEHUYNBOCTh
BapuannoHHBI psii 1 BapHallMOHHAS
kpuBas. JJaboparopHas pabora
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(UKAITIOHHONH U3MEHUYHUBOCTH.
ITocTpoeHre BapuallMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»
I'eHoTHIIMUECKASI U3MEHUYNBOCTD.
KomOunHaTHBHas N3MEHUYNBOCTh

MYTaHI/IOHHaH U3MCHYUBOCTS.

R

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

[TpakTnueckas paborta «MyTanuu y
Jpo30¢ Bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAllMOHHOIO IIpoIiecca.
ONUreHeTHKa 1 SIUreHOMUKa

I'enetuka yenoseka. [IpakTuyeckas pabora
«CocraBiieHHE U aHAJIU3 POJIOCIOBHOM»

MeToapl MEIUIIMHCKON T€HETUKHU

3Ha‘IeHI/IC MCI[HHHHCKOﬁ T'CHCTHUKU B
Hpe}IOTBpaHIeHI/H/I " JICHCHHUH T'CHCTHUYCCKUX
3a00/IeBaHNIl YeI0BEKA

OCHOBHBIC TIOHSITHSI CEJICKIINH.
Jlaboparopnas pabota «3y4ueHue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ JOMAIITHUX
JKHUBOTHBIX»

MeTobl celneKIIMOHHON paboThI.
JlaGopatopHnas pabota «3yueHne MeTo10B
CEJICKLIUU PACTECHUIN»

JlocTimkeHus cenekuuy pacTeHUu U
*UBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4eHHe U UCTIOIb30BaHUE
T€HETUYECKUX PECYPCOB

buotexHosiorus Kak Hayka u 0Tpaciib
npousBojcTBa. [Ipaktuyeckas pabora
«M3yueHne 00beKTOB OMOTEXHOJIOTUI
OcCHOBHBIE HAIPABJICHUS] CAHTETHYECKOM
ouonoruu

0.5

0.5

0.5

0.5



100 XPpOMOCOMHAsI ¥ TeHHAsI HMHKEHEPUS
101 MemuiuHckre OMOTEXHOJIOTUH

PeszepBusbiii ypok. [ToBTOpeHue,
0000111eHMEe, CHCTEMATU3allis 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102

102

13.5



11 KUIACC

Ne
n/n

10

11

Tema ypoka

OomononHas teopus Y. Jlapsuna
JIBHoKyIIME CHIIBI 3BOJIFOIMU BUAOB 110 Y.
HapBuny

Bboprba 3a cymiecTtBoBaHue, €CTECTBEHHBIIN
1 UCKYCCTBEHHBII 0TOOD

®opMUpPOBAHNE CUHTETUYECKON TEOPUU
3BOJIIOLUU

DTarbl HBOIIOIIMOHHOTO TPOIecca:
MHUKPO3BOIIOLHUSA U MAKPO3BOIIOLUS
[Momynsitiust — 3yeMeHTapHast €IMHULIA
SBOJTIOLUU

3aKOH reHeTUYeCKOoro paBHOBecHs Jx.
Xapnu, B. Baitn6epra. JlabopatopHas
pabota «BpIsiBIeHNE U3MEHUYUBOCTH Y
0co0eil 0IHOTO BUAA»

DnemeHTapHbIEe (HaKTOPHI IBOJIOLIUN

D¢ dexrt ocnoBarens. dpdexr
OYTBUIOYHOTO TOPJIBIIIIKA

Murpauuu. M30a0uu nomyJsisaui:
reorpaduueckas, Ouonormueckas
EcTectBeHHbIN 0TOOP — HaNpaBISIONIHMA
(hakTop IBOIOIINH

KoandyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoii oTo60Op

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOAIBOJIOLHH.
JlabopaTtopHnas pabota «3yuenue
apoMop$h030B U UANOANANITAIINNA Y
pacTeHUi U )KUBOTHBIX)

[Ipumepsl npucnocoOaeHN Y OpraHu3MOB:

Mopdonoruueckue, GU3MOIOTHISCKUE,
OHMOXMMUYECKHE, IIOBEICHYCCKHE.
JlabopaTtopHas pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1enecoo0pa3HoCTb»

Bup, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabota «CpaBHEHHE BHIOB
10 MOP(OJOTHYECKOMY KPUTEPHIO»

Crpykrypa Buza

Bunoo6pas3oBanue kak pe3ynbrar
MHUKPO3BOJIOIUU

CBs3b MHKPO3BOJJIIOIUHA U SITUACMUOJIOTUA

MaxkposBomtornus. [Taneonronoruueckue
METOIbl U3YUYEHHUS IBOIOIIMU
buoreorpaduueckue MeTOIbI H3yUCHUS
HBOJIIOLIUU

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
Mop(}ororuuecKkre MeTo 1bl U3y4eHHs
3BOJIIOLIMU
MouekynsipHO-T€HETUUECKHE,
OMOXMMHUYECKHE U MAaTEMAaTHUYECKHE

0.5

0.5

0.5



23

24

25

26

27

28

29

30

31

32

33

34

35

METObl U3YUEHHUS IBOIIOLIMU

OO01mure 3aKOHOMEPHOCTH BOJTIOIHH
ApnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB HBOJIIOLIH

HayuHple rUIIOTE3I TPOUCXOKACHUS
KU3HU Ha 3emiie

JloHay4HbIe MPEJICTaBICHHS O 3apOXKIACHUU
KHU3HH

OcCHOBHBIE 3Tallbl HEOPraHUUECKOM
9BOJIIOLIUU

['unoressl 3apOXKACHUS KU3HU

Hctopus 3eMin 1 MeTO/Ibl €€ U3yUYeHHUS.
JIaGopatopHas pabota «/3yuenue u

OMHUCAaHUE UCKOMAEMbIX OCTATKOB IPEBHUX
OpraHU3MOBY

HauanbHbie 3Tanbl opraHunyecKoi
SBOJIIOLUHU

DBOJIIOLHS DYKAPUOT

OCHOBHBIC ATaIIbI BOIIOIUN
pactutenbHoro mupa. [IpakTuueckas
pabora «M3yuenue ocoOeHHOCTEM
CTPOEHHUSI PACTEHUN Pa3HBIX OTIECIOB)

OCHOBHBIE dTAITbI DBOJIIOIIHNH KUBOTHOT'O
MHpa
DBOJIIOLHNS )KUBOTHBIX. [IpakTrueckas

pabora «M3yuenue ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX )KHUBOTHBIX)

PazButue xu3Hu Ha 3emMIie 1o spam u

0.5

0.5

0.5



36

37

38

39

40

41

42

43

44

45
46
47

48

49

nepuosiamMm
MaccoBbie BBIMUPAHUSI — KOJIOTHYECKHE
KPHU3HUCHI MPOIILIOTO

CoBpeMEHHBIN SKOJIOTHYECKUN KPU3HUC, €TO
0COOEHHOCTH

COBpCMCHHaH CHUCTEMA OPraHN4CCKOIO
IpoauIoro

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpOHOHOFI/IH — HayKa O 4YCJIOBCKE

PazBuTue npencraBnenuii o
MIPOUCXOXKACHUH YeTTOBEKa

Mecto uenoBeka B CUCTEME
oprannueckoro mupa. JlabopatopHas
pabora «M3yueHune ocoOeHHOCTEH
CTPOCHHUS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKICHHE M)

JIBMOKyIIHE CUJIBI aHTPOTIOTEHE3a
CooTHomeHne OUOJIOTHYECKUX U
COLIMAJILHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
OCHOBHBIE CTaIMM AaHTPOTIOTEHE3a
[Taneorenerrka u najaeoreHOMUKa
DBOJTIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pachl. [IpakTrueckas
pabota «3ydeHne SKOIOrHUeCKUX
aJIanTanui 94eIoBeKay
MexIuCIUTTITMHAPHBIE METOIbI
aHTPOTOJIOTUHU

0.5

0.5



50

o1

52

53

54

55

56

57
58
59
60

61

62

3apokJIeHUE U pa3BUTHE IKOJIOTUU

Mertoap! skonoruu. Jlabopatopnas padora

«3ydyeHne MeTo1I0B SKOJIOTHYECKUX
HUCCIIEIOBAHUIN

3HadYeHNE YKOJOTHUYSCKUX 3HAHUI I
YCI0BCKa

Dkonorudeckue HpakTopsl

Abunortnueckue Gpaxtopsl. CBeT Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBneHne npucnocobieHui
OpPraHU3MOB K BIIMSIHUIO CBETa»

Aobunortuueckue Gaktopsl. Temmneparypa
KaK 9KOJIOTHYECKUI (aKTop.
JlaboparopHast pabota «BrisiBIeHHE

MPUCTIOCOOIEHUH OpraHU3MOB K BIMSHHUIO

TeMIIepaTypb»

AbuoTtnueckue GpakTopsl. BnaxxHocTh Kak

sKosoruueckuit gpaxrop. JlaboparopHas
paboTta «AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HBIX MECT OOUTAHUS»

Cpenpl oOuTaHus OPraHU3MOB
buonornueckue puTMsl
XKuznennsie popmMbl OPraHU3MOB
buoTtnueckue paxTopsl

3HayeHne OMOTUUYECKUX B3aUMOIEHCTBUNA
JUISL CYIIECTBOBAHUS OPTaHU3MOB B CpPEJIE
oOuTaHus

DKOJIOTHYECKHE XapaKTEPUCTUKU

N Rl

0.5
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64

65

66

67

68

69

70

71
72

73

74
75
76

77

78

ImomyJsinuu

OCHOBHBIE MIOKA3aTENN TNOMYJISLUN:
YHUCJIEHHOCTD, INIOTHOCTh, BO3pAacTHAs U
10JIOBAsi CTPYKTypa

OcHOBHBIC TTOKa3aTEIN NOImyJIsInruu:
POXAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

OKosorudeckasi CTpyKTypa MOIyJIssHun
JIuHaMuKa NOIyJIsinuu U €€ peryJisnus

KpI/IBBIe pocCTa YUCIICHHOCTH ITOITYJIAINH.
KpI/IBHe BbBIDKMBaHU

DKoJiIorHYecKast HuIla BUa.
JlabopaTtopHas pabota «IIpucnocobnenus
CEMsSIH PACTEHHI K PACCEIICHUIO

Bun xak cucrema nonyssinui

3aKOHOM€pHOCTH IIOBCACHUA 1 Mnrpaunﬁ
ZKHUBOTHBIX

Coo00111ecTBO OpraHN3MOB — OHOIIEHO3
DKocucTeMa KaK OTKpBITasi cucTeMa

KpyroBopor BemecTB 1 NOTOK SHEPTHUH B
JKOCUCTEME

OCHOBHBIE TIOKA3aTEIH YIKOCUCTEMBI
DKOJIOTHYeCKUEe TUPaMHUIbI
H3meHeHust coo0IIeCTB — CYyKIECCUH

[TpupoHBIE SKOCUCTEMBI. DKOCHCTEMBI
03€ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

0.5
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80

81

82
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84

85

86

87

88
89
90

91

92
93

TYHJIp, JIECOB, CTENEH, MyCTHIHB
AHTpPONIOT€HHBIE YIKOCUCTEMBI

Ypboakocucremsl. [Ipaktuueckas pabora

«I/I3yquI/Ie " OIIMCaHHueC yp603KOCI/ICTeMI>I»

3aKOHOMEPHOCTH (OPMUPOBAHUS

OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B

9KOCHCTCMax

MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, MTOIYJISILIMIOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obuierranerapaast 0601049Ka

3emin
VYuenue B. U. Bepnanckoro o 6uochepe

3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uochepsl

KpyroBopoTsl BemiecTs u
OMOT€OXMMHUYECKUE ITUKITBI

3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIIH

YcroitunBocTh 6uocheps
DKOJIOTUYECKHE KPU3UCHI H UX TTPUYHHBI
BosneiicTBue yenoBeka Ha 6uochepy

AHTPOIIOT€HHOE BO3/ICHCTBUE Ha
pacTUTENBbHBIN U )KUBOTHBIN MU

Oxpana npupopt

OcHoBHBIE MMPUHIUIIBI YCTOﬁQHBOF (O)

0.5



04

95

96

97

98

99

100

101

102

Pa3BUTHS YEJIOBEUYECTBA U PUPOIBI

PanyoHansHOE IpUPOAOIIOIB30BAHUE U
COXpaHEHHE OMOJIOTUYECKOTO
pazHooOpazus 3emin

O6o006uienue no Teme «MUKPOIBOIIOLUS U
€€ pe3yabTaTbl»

O600menue mo reme «MaKpOIBOIIOLUS U
e€ pe3yabTaTh»

O6o06menue no Teme «IIpoucxoxaenne u
pa3BUTHE )KU3HU HA 3eMIIe»

O6o06menue no Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOIOTeHE3»

O060061eHne 110 TeMe «DKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSX OPTraHU3MOB)
O6o6menue o Teme «OpraHu3Msl U cpesia
oOuTaHU»

O6o00611eHne no TeMe «IKOJIOTHsI BUJIOB U
TIOIYJISILIAD)

O6006menue mo Teme «buocdepa —
rio0anbHas SKOCUCTEMAy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

7.5






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Buonorus. O6mas 6uonorus. 10-11 knace. A. A Kamenckuii, E.A . KpukcyHOB,

B.B.Ilacenuk. —-M. JIpoda,2019.

METOANUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






